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(54) TiUe: ARYLSULFONYLAM1NO HYDROXAMIC ACID DERIVATIVES 
(57) Abstract 

A compound of formula (I) wherein n. X, R 3 , R 4 and Q are as 
denned above, useful in the treatment of a condition selected from 
the group consisting of arthritis, cancer, tissue ulceration, macular 
degeneration, restenosis, periodontal disease, epidermolysis bullosa, 

scleriiis. and other diseases characterized by matrix metalloproteinase U K w I (f\ 

activity. AIDS, sepsis, septic shock and other diseases involving the II I I ^ 

production of TNF. In addition, the compounds of the present invention 
may be used in combination therapy with standard non-steroidal anti- 
inflammatory drugs (NS AID'S) and analgesics, and in combination 
with cytotoxic drugs such as adriamycin. daunomycin, cis-platinum, 
etoposide. taxol. taxotere and other alkaloids, such as vincristine, in 
tlie treatment of cancer. 
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5 ARYLSULFONYLAMINO HYDROXAMIC ACID DERIVATIVES 

Background of the Invention 
The present invention relates to arylsuffonylamino hydroxamlc acid derivatives 
which are inhibitors of matrix metalloproteinases or the production of tumor necrosis 
factor (TNF) and as such are useful in the treatment of a condition selected from the 

10 group consisting of arthritis, cancer, tissue ulceration, restenosis, periodontal disease, 
epidermolysis bullosa, scleritis and other diseases characterized by matrix 
metalloproteinase activity, AIDS, sepsis, septic shock and other diseases involving the 
production of TNF. In addition, the compounds of the present invention may be used 
in combination therapy with standard non-steroidal anti-inflammatory drugs (hereinafter 

1 5 NSAIDS) and analgesics for the treatment of arthritis, and in combination with cytotoxic 
drugs such as adriamycin, daunomycin, cis-platinum, etoposide, taxol, taxotere and 
alkaloids, such as vincristine, in the treatment of cancer. 

This invention also relates to a method of using such compounds in the 
treatment of the above diseases in mammals, especially humans, and to 

20 pharmaceutical compositions useful therefor. 

There are a number of enzymes which effect the breakdown of structural 
proteins and which are structurally related metalloproteases. Matrix-degrading 
metalloproteinases, such as gelatinase, stromelysin and collagenase, are involved in 
tissue matrix degradation (e.g. collagen collapse) and have been implicated in many 

25 pathological conditions involving abnormal connective tissue and basement membrane 
matrix metabolism, such as arthritis (e.g. osteoarthritis and rheumatoid arthritis), tissue 
ulceration (e.g. corneal, epidermal and gastric ulceration), abnormal wound healing, 
periodontal disease, bone disease (e.g. Pagefs disease and osteoporosis), tumor 
metastasis or invasion, as well as HIV-infection (J. Leuk. Biol. . 52 (2): 244-248, 1992). 

30 Tumor necrosis factor is recognized to be involved in many Infectious and auto- 

immune diseases (W. Rers, FEBS Letters . 1991, 285, 199). Furthermore, It has been 
shown that TNF is the prime mediator of the inflammatory response seen in sepsis and 
septic shock (C.E. Spooner et al., Clinical Immunology and Immunopatholoav . 1992, 
§2S11). 

35 
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Summary of the Invention 
The present invention relates to a compound of the formula 



0 R 3 
II I 

HO N C C N 



(CH e ) n 



H 



10 



4 V 

o a 



or the pharmaceutical^ acceptable salts thereof, wherein 
n is 1 to 6; 

X is OR 1 wherein R' is as defined below; azetidinyl, pyrrolidinyl, piperidinyf, 
morpholinyl, thiomorpholinyl, indolinyl, isoindolinyl, tetrahydroquinolinyl, 
1 5 tetrahydroisoquinolinyl, piperazinyl or a bridged diazabicycloalkyl ring selected from the 
group consisting of 



20 



<CH 2 ) J 

I 

H 




<CH 2 ) 



N 



(CH 2 ), 



H 



(CH 2 ) r 



H 



25 



30 
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5 




d e 

10 

wherein r is 1 . 2 or 3; 
m is 1 or 2; and 
p Is 0 or 1 ; 

wherein each heterocyclic group may optionally be substituted by one or two groups 

15 selected from hydroxy, (C,-C 9 )alkyl, (C,-C 8 )alkoxy, (C,-C, 0 )acyl, (C,-C 10 )acyloxy, (C 9 - 
C, 0 )aryl, (C 5 -C 9 )heteroaryl, (C 9 -C 10 )aryl(C,-C 8 )alkyl, (C,-C 8 )heteroaryl (C,-C 9 )alkyl, 
hydroxy (C,-C 8 )alkyl, (C,-C 8 )alkoxy (C,-C 8 )alkyl, (CVCJacytoxyfCVCJalkyl, (C,- 
C e )alkylthio, (C,-C 8 )alkylthio (C,-C 8 )alkyl, (C 8 -C 10 )arylthio, (C 9 -C, 0 ) e/ylthio(C,-C 8 )alkyl, 
R 9 R ,0 N, R 9 R'°NS0 2 , R'R 10 NCO, R 9 R ,0 NCO(C r C 9 )alkyl wherein R 9 and R 10 are each 

20 independently hydrogen, (C-CJalkyl, (C 8 -C 10 )aryl, (C 6 -C 9 )heteroaryl, (C 8 -C 10 )aiyl (C,- 
C 8 )alkyl or (C 6 -C 9 )heteroaryl (C,-C 8 )alkyl or R 9 and R'° may be taken together with the 
nitrogen to which they are attached to form an azetldinyl, pyrrolidinyl, piperidinyl, 
morpholinyl orthiomorpolinyl ring; R 12 SO„ R ,2 S0 2 NH wherein R 1 2 is trifluoromethyl, (C,- 
C 8 )alkyl, (C 8 -C, 0 )aryl, (CVC.Jheteroaryl, (C 8 -C 10 )aryl(C,-C 8 )alkylor(C B -C 9 )heteroaryl(C,- 

25 C 8 )alkyl; R"CONR 9 wherein R 9 is as defined above and R" is hydrogen, (C,-C 8 )alkyl, 
(C r C 8 )alkoxy, (C 8 -C 10 )aryl, (C B -C 8 )heteroaryl, (C t -C 9 )aryI(C 1 -C 9 )alkyl(C 9 -C, 0 )aryl(C,- 
C 8 )alkoxy or (C 5 -C 9 )heteroaryl(C,-C e )alkyl; R 14 OOC, R ,4 OOC(C,-C 8 )alkyl wherein R' 4 is 
(C t -C 8 )alkyl, (C 9 -C, 0 )aryl, (C B -C 9 )heteroaryl. (C 8 -C, 0 )aryl (C,-C 8 )alkyl, 5-indanyl, 
CHR 6 OCOR 8 wherein R 6 is hydrogen or (C,-C 9 )alkyl and R 8 is (C,-C 9 )alkyl, (C,-C 9 )alkoxy 

30 or (C 8 -C 10 )aryl; CH 2 CONR 7 R 9 wherein R 7 and R 9 are each independently hydrogen or 
(C,-C 9 )alkyl or may be taken together with the nitrogen to which they are attached to 
form an azetldinyl, pyrrolidinyl, piperidinyl, morpholinyl or thiomorpholinyl ring; or R 18 0 
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(C,C a )alkyl wherein R ,B is H,N(CHR ,8 )CO wherein R ,a is the side chain of a natural D- 
or L-amino acid; 

R 1 is (C 8 -C 10 )aryl, (C s -C 9 )heteroaryl, (C 9 -C, 0 )aryl(C,-C e )alkyl, 5-indanyl, 
CHR 5 OCOR 8 or CH 2 CONR 7 R e wherein R 5 , R 8 , R 7 and R 8 are as defined above; 
5 R 3 and R 4 are each independently selected from the group consisting of 

hydrogen, (C,-C 8 )alkyl, trifluoromethyl, trifluoromethyl(C,-C 8 )alkyl, {C,-C e )alkyl 
(difluoromethylene), (C^CjJalkyKdifluoromemyleneK^-CjJalkyl, (C 8 -C, 0 )aryl, (C 6 - 
C,)heteroaryl, (C e -C 10 )aryl(C,-C a )alkyl, (C 6 -C 9 )heteroaryt(C,-C 8 )alkyl, (C 8 -C 10 )aryl(C 8 - 
C 10 )aryl, (C 8 -C 10 )aryl(C 8 -C 10 )aryl(C,-C 8 )alkyl, (C 3 -C 8 )cycloalkyl, (C 3 -C 8 )cycloalkyl(C,- 

10 C 8 )alkyl,hydroxy(C r C 8 )alkyl,^ 

CJacylaminofCVCjJalkyl, piperidyl, (C,-C B )alkylpiperidyl, (C.-CJaryllC^CJalkoxyfC,- 
C 9 )alkyl, (C 6 -C 9 )heteroaryl(C,-C 8 )alkoxy(C,-C 8 )alkyl, (C,-C 8 )alkylthio(C,-C 8 )alkyl, (C 8 - 
C 10 )arylthio(C,-C 8 )alkyl, (C,-C 6 )alkylsulfinyl(C r C e )alkyl, (C 8 -C )0 )arylsulfinyl(C,^ 6 )alky1, 
(C,-C 8 )alkylsulfonyl(C,-C 8 )alkyl, (C 8 -C, 0 )arylsulfonyl(C,-C 8 )alkyl, amino(C,-C 8 )alkyl, (C,- 

15 C a )alkylamino(C,-C 8 )alkyl, ((C,-C 8 )alkylamino) 2 (C r C 8 )alkyl, R ,7 CO(C,-C 8 )alkyl wherein 
R" is R u O or R 7 R a N wherein R 7 , R e and R M are as defined above; or R 18 (C,-C 8 )alkyl 
wherein R 18 is piperazinyl, (CVCJacylplperazinyl, (C 8 -C, 0 )arylpiperazinyl, (C 9 - 
C 9 )heteroarylpiperazinyl,(C r C e )aJkylpiperazinyl,(C 8 -C, 0 )aryl(C,.C 8 )alkylpiperazinyl,(C 6 - 
C 9 )heteroaryl(C,-C 8 )alkylpiperazinyl, morpholinyl, thiomorpholinyl, piperidlnyl, 

20 pyrrolidinyl, piperidyl. (C,-C 8 )alkylpiperidyl, (C 9 -C, 0 )arylpiperidyl, (C 5 - 
C 9 )heteroarylpiperidyl, (C 8 -C, 0 )aryl(C,-C 8 )alkylpiperidyl, (C 6 -C 9 )heteroaryl(C,- 
C 8 )alkylpiperidyl or (C,-C 10 )acylplperidyl; 

or R J and R* may be taken together to form a (C 3 -C 8 )cycloalkyl, oxacyclohexyl, 
thiocyclohexyl, indanyl or tetralinyl ring or a group of the formula 

O 

I 21 

R 

30 

wherein R J ' is hydrogen, (C,-C, 0 )acyl, (C,-C 8 )alkyl, (C^oJaryKC.-CJalkyl, (C B - 
C 9 )heteroaryl(C,-C 8 )alkyl or (C,-C 8 )alkylsuttonyl; and 
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Qis(C r C 6 )alkyl,(C fl -CJ 
(C a -C 10 )aryl(C fl -C 10 )^ 
(C r C fl )alkyl(C 0 -C 10 )aryU^ 

(C a .C 10 )aryl(C r C 0 )aJkoxy(C r C fl )alkyl, (C 6 -C 9 )heteroaryloxy(C 0 -C 10 )aryl > (C,-C e )alkyl(C B - 
5 C 9 )heteroaryl, (C^C^alkoxytC^CgJhotoroaryl, {C^ yo )ar^{C^ 6 )eikox^(C^ 9 )h^woar^ t 
(C B -C 9 )heteroaryloxy(C 5 -C 9 )heteroaryl, (C e -C 10 )aryloxy(C 1 -C c )alkyl, (C 6 - 
C 9 )heteroaryloxy(C r C fl )alkyl, (CrC^alkylfCa-C^Jaryloxy^e-C^Jaryl, (C,-C 8 )alkyl(C 5 - 
C 9 )heteroaryloxy(C 8 -C 10 )aryl, (CrCaJalkyKCo-C.oJaryloxytCs-C^heteroafyl, (C r 
C 0 )aJkoxy(C 0 -C 10 )aryloxy(C 8 -C 10 )aryl f (C t -C e )alkoxy(C 5 -C 9 )heteroaryJoxy(C ( ,<: i0 )aryl or 

10 (C r C fl )alkoxy(C e -C 10 )aivloxy(C 5 -C 9 )heteroaryl wherein each aryl group is optionally 
substituted byfluoro, chloro, bromo, (C r C 8 )alkyl, (C,-C 8 )alkoxy or perfluoro^-CaJalkyl; 

with the proviso that X must be substituted when defined as azetidinyl. 
pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl, isoindolinyl, tetrahydroqulnollnyl, 
tetrahydrolsoquinolinyl, piperazinyl, (C r C 10 )acylpiperazinyl, (C r C 8 )alkylpiperazinyl, (C 8 - 

15 C 10 )arylpiperazinyl, (C B -C 9 )heteroarylpiperazinyl or a bridged diazabicycloalkyl ring. 

The term "alky! - , as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or 
combinations thereof. 

The term "alkoxy", as used herein, includes O-alkyl groups wherein "alkyl" is 

20 defined above. 

The term "aryl", as used herein, unless otherwise indicated, includes an organic 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as 
phenyl or naphthyl, optionally substituted by 1 to 3 substltuents selected from the group 
consisting of fluoro, chloro, trifluoromethyl, (C r C a )alkoxy, (C fl -C 10 )aryloxy, 

25 trifluoromethoxy, difluoromethoxy and (C r C a )aJkyl. 

The term "heteroaryl", as used herein, unless otherwise indicated, includes an 
organic radical derived from an aromatic heterocyclic compound by removal of one 
hydrogen, such as pyridyl, furyl, pyroyl, thlenyl, isothiazolyl, imidazolyl, benzimidazolyl, 
tetrazolyl, pyrazinyl, pyrimidyt, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, 

30 benzothienyl, pyrazolyl, indolyi, isoindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyl, 
oxazolyl, benzthiazolyl or benzoxazolyl, optionally substituted by 1 to 2 substituents 
selected from the group consisting of fluoro, chloro, trifluoromethyl, (C,-C 8 )alkoxy, (C 8 - 
C 10 )aryloxy, trifluoromethoxy, difluoromethoxy and (C,-C 8 )alkyl. 
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The term "acyl - , as used herein, unless otherwise indicated, includes a radical 
of the general formula RCO wherein R is alkyl, alkoxy, aryl, aryialkyl or arylalkyloxy and 
the terms "alkyl" or "aryl" are as defined above. 

The term 'acyloxy*, as used herein, includes O-acyl groups wherein "acyf" is 
5 defined above. 

The term "D- or L-amlno acid", as used herein, unless otherwise indicated, 
includes glycine, alanine, valine, leucine, isoleucine, phenylalanine, asparagine, 
glutamine, tryptophan, proline, serine, threonine, tyrosine, hydroxyproline, cysteine, 
cystine, methionine, aspartic acid, glutamic acid, lysine, arginine or histidine. 
10 The compound of formula I may have chiral centers and therefore exist in 

different enantiomeric forms. This invention relates to all optical isomers and 
stereoisomers of the compounds of formula I and mixtures thereof. 

Preferred compounds of formula I include those wherein n is 2. 

Other preferred compounds of formula I include those wherein either R 3 or R 4 
15 is not hydrogen. 

Other preferred compounds of formula I Include those wherein Ar is (C r 
C fl )alkoxy(C fl -C 10 )aryU^ 

4-fiuorobenzyloxy(C r C 10 )aryl or (C r C e )alkyl(C fl -C l0 )aryloxy(C B -C 10 )aryl. 

Other preferred compounds of formula I include those wherein X is indolinyi or 
20 piperidinyl. 

More preferred compounds of formula I include those wherein n is 2; either R 3 
or R 4 is not hydrogen; Ar is (C r C,)alkoxy(C e -C 10 )aryl, (C 8 -C 10 )aryl(C r C a )alkoxy<C fl - 
C 10 )aryl, 4-fluorophenoxy(C c -C 10 )aryl, 4-fluorobenzyioxy(C fl -C 10 )aryl or (C r C e )aIkyl(C fl - 
C 10 )aryloxy(C fl -C 10 )aryl; and X is Indolinyi or piperidinyl. 
25 Specific preferred compounds of formula I include the following: 

3-[(CydohexylhydroxycarbamoylmethylM 
propionic acid indan-5-yl ester; 

Acetic acid H3-((1.hydroxycarbamoyl-2-methylpropyl)-(4-methoxy-benzene- 
sutfonyl)-amino]proplonyl}piperidin-4-yl ester; 
30 2-Cyclohexyl-N-hydroxy-2-H3-(4-hydroxypiperldin-1-yl)-3-oxo- 
propyl]-(4-methoxy-benzenesulfonyl)amino]acetamide; 

Benzoic acid H3-[(1-hydroxycarbamoyl-2^ethylpropylH4^ethoxy-benzene- 
sulfonyl)aminolpropionyl}piperidin-4-yl ester; 
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N-Hydroxy-2-[[3-(4-hydroxypiperidin-1-yl)-3-oxopropyl]-(4-methoxy- 
benzenesulfony))amino]-3-methyIbutyramide; 

1 -{3-[(Cyclohexylhydroxycarbamoylmethyl)-(4-methoxybenzene- 
sulfonyl)-amino]propionyl}pip6ridine-4-carboxylic acid; 
5 1-{3-[(Cyclohexylhydroxycarbamoylmethyl)*(4-methoxybenzenesulfonyt)- 
amino]propionyl}piperidine-4-carboxylic acid ethyl ester; 

2- Cyclohexyl-N-hydroxy-2-{(4-methoxybenzenesulfonyl)-[3-(4-methyl- 
aminopiperidin-1-yl)-3-oxopropyl]amino}acetamide; 

3- (4-Chlorophenyl)-N-hydroxy-2-{(4-methoxybenzenesulfonyl)- 
1 0 [3-(4-methylaminopiperidin-l -yl)-3-oxopropylJamino}propionamide; 

3- Cyclohexyl-N-hydroxy-2-{(4-methoxybenzenesulfonyl)-[3-(4-methyl- 
aminopiperidin-1-yi)*3-oxopropyl]amino}propionamide; 

N-Hydroxy-2-[{3-[4-(2-hydroxy-2-methylpropy0 
3^xopropyl}-(4~methoxy-benzenesulfonyl)amino]-3-^^ 
15 2,2-Dimothylpropionic acid 2-(4-{3-[(1^ydroxycfiufeamoyl-2-methylpropyl)-(4- 

methoxy-benzenesuifonyi)amino]propionyl}piperazin-1-yl)ethyl ester; and 

Etenzoicacid2-(4-{3-[(t4iydroxycarbamoyl-2-m^ 
suHonyl)-amino]propionyl}piperazin-1 -yl)-ethyl ester. 

Other specific compounds of formula I include the following: 
20 2-Cyclohexyl-N-hydroxy-2-[{3-[4-(2*hydroxyethyl)piperazin- 
1-yl]-3-oxopropyl}-(4-methoxybenzenesulfonyl)amino]acetamlde; 

N-Hydroxy-2-[{3-[5-(2-hydroxyethyl)-2,5^ 
hept-2-yl]-3-oxopropyl}-(4-methoxybenzene$ulfonyl)am^ 

2-{{4-Benzyloxybenzenesulfonyl)-[3-(4-hydroxypiperidin-1 -yl)- 
25 3-oxopropyl]amino}-N-hydroxy«3-methyibutyramide; 

2-Cyclohexyl-2-{[4-(4-fluorophenoxy)benzenesulfonyl]-(3-(4-hydroxy- 
piperidin-1-yl)-3-oxopropyl]-amino}-N-hydroxyacetamide; 

2-{[4-(4-Butylphenoxy)benzenesulfonyl]-[3-(4-hydroxypiperidin- 
1-yi)-3^xopropyl]-amino}^4iydroxy-3-methylbutyramide; 
30 1 -{ (4-Methoxybenzenesulf onyl)-[3-(4-methylaminopiperidin-1 -yl)-3-oxo- 

propyl]amino>-cydopentanecarboxyiic add hydroxyamide; 

4- {3-[(1 -Hydroxy carbarn oyI-2-methylpropyl)-(4-methoxybenzene- 
suHonyl)amino]-propionyl}piperazine-2-carboxylic add ethyl ester; 
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3-l(Cyclohexylhydroxycarbamoylmethyl)-(4-methoxybenzene- 
sulfony1)amino]propionic acid ethoxycarbonytoxymethyi ester; 

3-{(1 4tydroxycarbamoylpentylH4^ethoxybera^ acid 
ethoxycarbonytoxymethyi ester; 
5 3-[{4-(4-Fluorobenzyloxy)-benzenesulfonyll-(1 - hydroxy- 

carbamoyl-2-methyl-propyl)-amino]-propionicacid ethoxycarbonytoxymethyi ester; and 
3-[{4-(4-Fluorophenoxy)-benzenesulfonyl]-(t-hydroxycarbamoyl-2- 
methyl-propyl)-amino]-propionic acid ethoxycarbonytoxymethyi ester. 

The present invention also relates to a pharmaceutical composition for (a) the 
1 0 treatment of a condition selected from the group consisting of arthritis, cancer, synergy 
with cytotoxic anticancer agents, tissue ulceration, macular degeneration, restenosis, 
periodontal disease, epidermolysis bullosa, scleritis, in combination with standard 
NSAIDS and analgesics and other diseases characterized by matrix metalloproteinase 
activity, AIDS, sepsis, septic shock and other diseases involving the production of 
15 tumor necrosis factor (TNF) or (b) the inhibition of matrix metalloproteinases or the 
production of tumor necrosis factor (TNF) in a mammal, Including a human, comprising 
an amount of a compound of formula I or a pharmaceutical^ acceptable salt thereof 
effective in such treatments and a pharmaceutical ly acceptable carrier. 

The present invention also relates to a method for the inhibition of (a) matrix 
20 metalloproteinases or (b) the production of tumor necrosis factor (TNF) in a mammal, 
including a human, comprising administering to said mammal an effective amount of 
a compound of formula I or a pharmaceutical^ acceptable salt thereof. 

The present invention also relates to a method for treating a condition selected 
from the group consisting of arthritis, cancer, tissue ulceration, macular degeneration, 
25 restenosis, periodontal disease, epidermolysis bullosa, scleritis, compounds of formula 
I may be used in combination with standard NSAIDS and analgesics and in 
combination with cytotoxic anticancer agents, and other diseases characterized by 
matrix metalloproteinase activity, AIDS, sepsis, septic shock and other diseases 
involving the production of tumor necrosis factor (TNF) in a mammal, including a 
30 human, comprising administering to said mammal an amount of a compound of 
formula I or a pharmaceutical acceptable salt thereof effective in treating such a 
condition. 
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Detailed Description of the Invention 
The following reaction Schemes illustrate the preparation of the compounds of 
the present invention. Unless otherwise indicated n, R 3 , R 4 , X and Ar in the reaction 
Schemes and the discussion that follow are defined as above. 

Scheme 1 




III 
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Scheme 1 cont'd 
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Scheme 2 




IX 



30 
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IV 
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Scheme 2 (continued) 
C00H 

(CH 2 ) n 




R 4 ft ^Pr 



IV 



15 



I 
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In reaction 1 of Scheme I, the amino acid compound of formula VII, wherein R 1G 
is (C,-C e )alkyl, benzyl, allyl or tert-butyl, is converted to the corresponding compound 
of formula VI by reacting VII with a reactive functional derivative of an arylsulfonic acid 
compound, such as an aryisuffonyl chloride, in the presence of a base, such as 
5 triethylamine, and a polar solvent, such as tetrahydrofuran, dioxane, water or 
acetonitrile, preferably a mixture of dioxane and water. The reaction mixture is stirred, 
at room temperature, for a time period between about 10 minutes to about 24 hours, 
preferably about 60 minutes. 

In reaction 2 of Scheme 1, the arylsulfonyl amino compound of formula VI, 
10 wherein R 1fl is (C^CgJalkyl, benzyl, allyl or tert-butyl, is converted to the corresponding 
compound of formula V, wherein n is 1 , 3, 4, 5 or 6, by reacting VI with a reactive 
derivative of an alcohol of the formula 

0 

II 

15 R ,7 «0-C-(CH 2 ) n -OH 

such as the chloride, bromide or iodide derivative, preferably the iodide derivative, 
wherein the R 17 protecting group is (CVC^alkyl, benzyl, allyl or tert-butyl, in the 
presence of a base such as potassium carbonate or sodium hydride, preferably sodium 
hydride, and a polar solvent, such as dimethyfformamide. The reaction mixture is 

20 stirred, at room temperature, for a time period between about 60 minutes to about 48 
hours, preferably about 1 8 hours. The R 17 protecting group is chosen such that it may 
be selectively removed in the presence of and without loss of the R 1e protecting group, 
therefore, R 17 cannot be the same as R 16 . Removal of the R 17 protecting group from 
the compound of formula V to give the corresponding carboxylic acid of formula IV, in 

25 reaction 3 of Scheme 1, is carried out under conditions appropriate for that particular 
R 17 protecting group in use which will not affect the R 10 protecting group. Such 
conditions include; (a) saponification where R 17 is (C,-C fl )aikyl and R ie is tert-butyl, (b) 
hydrogenolysis where R 17 is benzyl and R 16 is tert-butyl or (C r C e )alkyl, (c) treatment 
with a strong acid, such as trifluoroacetic acid or hydrochloric acid where R 17 is tert- 

30 butyl and R 1fl is (C r C fl )alkyl, benzyl or allyl, or (d) treatment with tributyftinhydride and 
acetic acid in the presence of catalytic bis(triphenytphosphine) palladium (II) chloride 
where R 17 Is allyl and R 19 is (C r C fl )alkyl ( benzyl or tert-butyl. 

In reaction 4 of Scheme I, the carboxylic acid of formula IV is condensed wfth 
a compound of the formula HX or the salt thereof, wherein X is as defined above, to 
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give the corresponding amide compound of formula III. The formation of amides from 
primary or secondary amines or ammonia and carboxylic acids is achieved by 
conversion of the carboxylic acid to an activated functional derivative which 
subsequently undergoes reaction with a primary or secondary amine or ammonia to 
5 form the amide. The activated functional derivative may be isolated prior to reaction 
with the primary or secondary amine or ammonia. Alternatively, the carboxylic acid may 
be treated with oxalyl chloride or thionyl chloride, neat or in an inert solvent, such as 
chloroform, at a temperature between about 25° C to about 80° C, preferably about 
60 °C, to give the corresponding acid chloride functional derivative. The inert solvent 

10 and any remaining oxalyl chloride or thionyl chloride is then removed by evaporation 
under vacuum. The remaining acid chloride functional derivative is then reacted with 
the primary or secondary amine or ammonia in an inert solvent, such as methylene 
chloride, to form the amide. The preferred method for the condensation of the 
carboxylic acid of formula IV whh a compound of the formula HX, wherein X is as 

15 defined above, to provide the corresponding compound of formula III is the treatment 
of IV with (benzotriazoM-yloxy)tris(dimethylamino) phosphonium hexafluorophosphate 
In the presence of a base, such as triethylamine, to provide the benzotriazol-1-oxy ester 
in situ which, In turn, reacts with the compound of the formula HX, in an inert solvent, 
such as methylene chloride, at room temperature to give the compound of formula III. 

20 Removal of the R 18 protecting group from the compound of formula III to give 

the corresponding carboxylic acid of formula II, in reaction 5 of Scheme I, is carried 
out under conditions appropriate for the particular R 16 protecting group in use. Such 
conditions include; (a) saponification where R" is lower alkyl, (b) hydrogenolysis where 
R ,c is benzyl, (c) treatment with a strong acid, such as trifluoroacetic acid or 

25 hydrochloric acid, where R 1e is tert-butyl, or (d) treatment with tributyftinhydride and 
acetic acid in the presence of catalytic bls{triphenylphosphine) palladium (II) chloride 
where R 1fl is allyl. 

In reaction 6 of Scheme 1, the carboxylic add compound of formula II is 
converted to the hydroxamic acid compound of formula I by treating II with 1-(3- 
30 dimethylaminopropyl)-3-ethylcarbodiimide and 1 -hydroxybenztriazole in a polar solvent, 
such as dimethylformamide, followed by the addition of hydroxylamine to the reaction 
mixture after a time period between about 15 minutes to about 1 hour, preferably about 
30 minutes. The hydroxylamine is preferably generated in §jtu from a saK form, such 
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as hydroxy lamine hydrochloride, in the presence of a base, such as N- 
methylmorpholine. Alternatively, a protected derivative of hydroxylamine or its salt form, 
where the hydroxyl group is protected as a tert-butyl, benzyl, allyl or trimethylsilylether, 
may be used in the presence of (benzotriazol-1 -yloxy)tris-(dimethylamino) phosphonium 
hexafluorophosphate and a base, such as N-methylmorpholine. Removal of the 
hydroxylamine protecting group is carried out by hydrogenolysis for a benzyl protecting 
group or treatment with a strong acid, such as trifluoroacetic acid, for a tert-butyl 
protecting group. The allyl protecting group may be removed by treatment with 
tributyltinhydride and acetic acid in the presence of catalytic bis(triphenylphosphine) 
palladium (II) chloride. The 2-trimethylsilylethyl ether may be removed by reaction with 
a strong acid, such as trifluoroacetic acid or by reaction with a fluoride source such as 
boron trifiuoride etherate. N,0-bis(4-methoxybenzyl)hydroxyl-amine may also be used 
as the protected hydroxylamine derivative where deprotection is achieved using a 
mixture of methanesulfonic acid and trifluoroacetic acid. 

In reaction 1 of Scheme £, the arylsulfonylamino compound of formula VI, 
wherein R 10 is (C,-C e )alkyl, benzyl or tert-butyl, is converted to the corresponding 
compound of formula VIII by reacting VI with a reactive functional derivative, such as 
the halide, preferably the iodide derivative, of 3-(tert-butyldimethylsilyloxy)-1-propanol 
in the presence of a base, such as sodium hydride. The reaction is stirred in a polar 
solvent, such as dimethylformamide, at room temperature, for a time period between 
about 2 hours to about 48 hours, preferably about 18 hours. 

In reaction 2 of Scheme g t the compound of formula VIII is converted to the 
alcohol compound of formula IX by treatment of VIJI with an excess of an acid, such 
as acetic acid, or an excess of a Lewis acid, such as boron trifiuoride etherate. When 
using an add, such as acetic acid, water is added and a water-soluble cosolvent, such 
as tetrahydrofuran, can be added to promote solubility. The reaction is stirred for a 
time period between about 18 hours to about 72 hours, preferably about 24 hours, at 
a temperature between about room temperature to about 60° C, preferably about 50°C. 
When using a Lewis acid, such as boron trifiuoride etherate, the reaction is stirred In 
a solvent, such as methylene chloride, for a time period between about 10 minutes to 
about 6 hours, preferably about 20 minutes, at a temperature between about -20° C to 
about room temperature, preferably about room temperature. 
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ln reaction 3 of Scheme 2, the alcohol compound of formula IX is oxidized to 
the carboxylic acid compound of formula IV, wherein n is 2, by reacting IX with an 
excess of sodium periodate and a catalytic amount of ruthenium trichloride in a solvent 
mixture consisting of acetonitrile, water and carbon tetrachloride, at room temperature, 
5 for a time period between about 1 hour to about 24 hours, preferably about 4 hours. 

The compound of formula IV, wherein n Is 2, is further reacted to provide the 
hydroxamic acid compound of formula I, wherein n is 2, according to the procedure 
described above in reactions 4, 5 and 6 of Scheme 1. 

Pharmaceutical^ acceptable salts of the acidic compounds of the invention are 
10 salts formed with bases, namely cationic salts such as alkali and alkaline earth metal 
salts, such as sodium, lithium, potassium, calcium, magnesium, as well as ammonium 
salts, such as ammonium, trimethyl-ammonium, diethylammonium, and tris- 
(hydroxymethyl)-methyiammonium slats. 

Similarly acid addition salts, such as of mineral acids, organic carboxylic and 
15 organic sulfonic acids e.g. hydrochloric acid, methanesulfonic acid, maleic acid, are 
also possible provided a basic group, such as pyridyl, constitutes part of the structure. 

The ability of the compounds of formula I or their pharmaceutical^ acceptable 
salts (hereinafter also referred to as the compounds of the present invention) to inhibit 
matrix metalloproteinases or the production of tumor necrosis factor (TNF) and, 
20 consequently, demonstrate their effectiveness for treating diseases characterized by 
matrix metalloproteinase or the production of tumor necrosis factor is shown by the 
following in vitro assay tests. 

Biological A??av 
Inhibition of Huprrnn Collaqenase (MMP-1) 
25 Human recombinant collagenase is activated with trypsin using the following 

ratio: 10 fjg trypsin per 100 //g of collagenase. The trypsin and collagenase are 
incubated at room temperature for 10 minutes then a five fold excess (50 //g/10 fig 
trypsin) of soybean trypsin inhibitor Is added. 

10 mM stock solutions of inhibitors are made up in dimethyl sulfoxide and then 
30 diluted using the following Scheme: 

10 mM > 120 fjM > 12 jjM > 1.2 > 0.12 //M 

Twenty-five microliters of each concentration is then added in triplicate to 
appropriate wells of a 96 well microfluor plate. The final concentration of inhibitor will 
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be a 1 :4 dilution after addition of enzyme and substrate. Positive controls (enzyme, no 
inhibitor) are set up in wells D1-D6 and blanks (no enzyme, no inhibitors) are set in 
wells D7-012. 

5 Collagenase is diluted to 400 ng/ml and 25 //I is then added to appropriate wells 

of the microfluor plate. Final concentration of collagenase in the assay is 100 ng/ml. 

Substrate (DNP-Pro-Cha-Gly-Cys(Me)-His-Ala-Lys(N MA)-NH 2 ) is made as a 5 mM 
stock in dimethyl sulfoxide and then diluted to 20 //M in assay buffer. The assay is 
initiated by the addition of 50 }A substrate per well of the microfluor plate to give a final 
1 0 concentration of 1 0 //M. 

Fluorescence readings (360 nM excitation, 460 nm emission) were taken at time 
0 and then at 20 minute intervals. The assay is conducted at room temperature with 
a typical assay time of 3 hours. 

Fluorescence vs time is then plotted for both the blank and collagenase 
1 5 containing samples (data from triplicate determinations is averaged). A time point that 
provides a good signal (the blank) and that is on a linear part of the curve (usually 
around 120 minutes) is chosen to determine IC 60 values. The zero time is used as a 
blank for each compound at each concentration and these values are subtracted from 
the 120 minute data. Data is plotted as inhibitor concentration vs % control (inhibitor 
20 fluorescence divided by fluorescence of collagenase alone x 100). IC 60 's are 
determined from the concentration of inhibitor that gives a signal that is 50% of the 
control. 

If IC 60 's are reported to be <0.03 //M then the inhibitors are assayed at 
concentrations of 0.3 //M, 0.03 //M, 0.03 j/M and 0.003 //M. 
25 Inhibition of Gelatinase fMMP-21 

Inhibition of gelatinase activity is assayed using the Dnp-Pro-Cha-Gly-Cys(Me)- 
His-Ala-Lys(NMA)-NH 2 substrate (10 jjM) under the same conditions as inhibition of 
human collagenase (MMP-1). 

72kD gelatinase Is activated with 1 mM APMA (p-aminophenyl mercuric acetate) 
30 for 15 hours at 4°C and is diluted to give a final concentration in the assay of 100 
mg/ml. Inhibitors are diluted as for inhibition of human collagenase (MMP-1) to give 
final concentrations in the assay of 30 //M, 3 //M, 0.3 fjM and 0.03 //M. Each 
concentration is done in triplicate. 
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Fluorescence readings (360 nm excitation, 460 emission) are taken at time zero 
and then at 20 minutes intervals for 4 hours. 

IC 50 's are determined as per inhibition of human collagenase (MMP-1). If IC^'s 
are reported to be less than 0.03 /jM, then the inhibitors are assayed at final 
5 concentrations of 0.3 j/M, 0.03 //M, 0.003 //M and 0.003 jjM. 

Inhibition of Stromelvsln Activity (MMP-3) 
Inhibition of stromelysin activity is based on a modified spectrophotometry 
assay described by Weingarten and Feder (Welngarten, H. and Feder, J., 
Spectrophotometric Assay for Vertebrate Collagenase, Anal. Biochem. 147, 437-440 
10 (1985)). Hydrolysis of the thio peptolide substrate [Ac-Pro-Leu-Qly- 
SCH[CH 2 CH(CH 3 ) 2 ]CO-Leu-Gly-OC 2 HJ yields a mercaptan fragment that can be 
monitored in the presence of Ellman's reagent. 

Human recombinant prostromelysin is activated with trypsin using a ratio of 1 pi 
of a 10 mg/ml trypsin stock per 26 pg of stromelysin. The trypsin and stromelysin are 
15 incubated at 37° C for 15 minutes followed by 10 //I of 10 mg/ml soybean trypsin 
inhibitor for 10 minutes at 37° C for 10 minutes at 37° C to quench trypsin activity. 

Assays are conducted in a total volume of 250 pA of assay buffer (200 mM 
sodium chloride, 50 mM MES, and 10 mM calcium chloride, pH 6.0) in 96-well microliter 
plates. Activated stromelysin is diluted in assay buffer to 25 //g/m!. Ellman's reagent 
20 (3-Carboxy-4-nitrophenyl disulfide) is made as a 1M stock in dimethyl formamlde and 
diluted to 5 mM in assay buffer with 50 yl per well yielding at 1 mM final concentration. 

10 mM stock solutions of inhibitors are made in dimethyl sulfoxide and diluted 
serially in assay buffer such that addition of 50 jjL to the appropriate wells yields final 
concentrations of 3 //M, 0.3 //M, 0.003 //M, and 0.0003 j/M. All conditions are 
25 completed in triplicate. 

A 300 mM dimethyl sulfoxide stock solution of the peptide substrate is diluted 
to 15 mM in assay buffer and the assay Is initiated by addition of SOjA to each well to 
give a final concentration of 3 mM substrate. Blanks consist of the peptide substrate 
and Ellman's reagent without the enzyme. Product formation was monitored at 405 nm 
30 with a Molecular Devices UVmax plate reader. 

IC 60 values were determined in the same manner as for collagenase. 
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Inhibition of MMP-13 

Human recombinant MMP-13 is activated with 2m M APMA (p-aminophenyl 
mercuric acetate) for 1 .5 hours, at 37 °C and is diluted to 400 mg/mi in assay buffer (50 
mM Tris, pH 7.5, 200 mM sodium chloride, 5mM calcium chloride, 20//M zinc chloride, 
0.02% brij). Twenty-five microliters of diluted enzyme is added per well of a 96 well 
microfluor plate. The enzyme is then diluted in a 1 :4 ratio in the assay by the addition 
of inhibitor and substrate to give a final concentration in the assay of 100 mg/ml. 

10 mM stock solutions of inhibitors are made up in dimethyl sulfoxide and then 
diluted in assay buffer as per the inhibitor dilution scheme for inhibition of human 
collagenase (MMP-1): Twenty-five microliters of each concentration is added in 
triplicate to the microfluor plate. The final concentrations in the assay are 30 pM, 3//M, 
0.3 uM, and 0.03 //M. 

Substrate (Dnp-Pro-Cha-Gly-Cys(Me)-His-Ala-Lys(NMA)-NH 2 ) is prepared as for 
inhibition of human collagenase (MMP-1) and 50 pi is added to each well to give a final 
assay concentration of 10 //M. Fluorescence readings (360 nM excitation; 450 
emission) are taken at time 0 and every 5 minutes for 1 hour. 

Positive controls consist of enzyme and substrate with no inhibitor and blanks 
consist of substrate only. 

IC B0 's are determined as per inhibition of human collagenase (MMP-1 ). If IC B0 ( s 
are reported to be less than 0.03 /M inhibitors are then assayed at final concentrations 
of 0.3 jt/M, 0.03 /jM t 0.003 //M and 0.0003 pM. 

Inhibition of TNF Production 

The ability of the compounds or the pharmaceutical^ acceptable salts thereof 
to inhibit the production of TNF and, consequently, demonstrate their effectiveness for 
treating diseases involving the production of TNF is shown by the following in vitro 
assay: 

Human mononuclear cells were isolated from anti-coagulated human blood 
using a one-step Ficoll-hypaque separation technique. (2) The mononuclear cells were 
washed three times in Hanks balanced salt solution (HBSS) with divalent cations and 
resuspended to a density of 2 x 10° /ml in HBSS containing 1% BSA. Differential 
counts determined using the Abbott Cell Dyn 3500 analyzer indicated that monocytes 
ranged from 17 to 24% of the total cells in these preparations. 
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180// of the cell suspension was aliquoted into flate bottom 96 well plates 
(Costar). Additions of compounds and LPS (100ng/ml final concentration) gave a final 
volume of 200//I. All conditions were performed in triplicate. After a four hour 
incubation at 37° C in an humidified C0 2 incubator, plates were removed and 
5 centrifuged (10 minutes at approximately 250 x g) and the supematants removed and 
assayed for TNFa using the R&D EUSA Kit. 

For administration to mammals, including humans, for the inhibition of matrix 
metaJloproteinases or the production of tumor necrosis factor (TNF) t a variety of 
conventional routes may be used including orally, parenterally and topically. In general, 

10 the active compound will be administered orally or parenterally at dosages between 
about 0.1 and 25 mg/kg body weight of the subject to be treated per day, preferably 
from about 0.3 to 5 mg/kg. However, some variation in dosage will necessarily occur 
depending on the condition of the subject being treated. The person responsible for 
administration will, in any event, determine the appropriate dose for the individual 

15 subject. 

The compounds of the present invention can be administered in a wide variety 
of different dosage forms, In general, the therapeutically effective compounds of this 
invention are present in such dosage forms at concentration levels ranging from about 
5.0% to about 70% by weight. 

20 For oral administration, tablets containing various excipients such as 

microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and 
glycine may be employed along with various disintegrants such as starch (and 
preferably com, potato or tapioca starch), alginic acid and certain complex silicates, 
together with granulation binders like polyvinylpyrrolidone, sucrose, gelation and acacia. 

25 Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and 
talc are often very useful for tabletting purposes. Solid compositions of a similar type 
may also be employed as fillers in gelatin capsules; preferred materials in this 
connection also include lactose or milk sugar as well as high molecular weight 
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 

30 administration, the active ingredient may be combined with various sweetening or 
flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene 
glycol, glycerin and various like combinations thereof. In the case of animals, they are 
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advantageously contained in an animal feed or drinking water in a concentration of 5- 
5000 ppm, preferably 25 to 500 ppm. 

For parenteral administration (intramuscular, intraperitoneal, subcutaneous and 
intravenous use) a sterile injectable solution of the active ingredient is usually prepared. 
Solutions of a therapeutic compound of the present invention in either sesame or 
peanut oil or in aqueous propylene glycol may be employed. The aqueous solutions 
should be suitably adjusted and buffered, preferably at a pH of greater than 8, if 
necessary and the liquid diluent first rendered isotonic. These aqueous solutions are 
suitable intravenous injection purposes. The oily solutions are suitable for intraarticular, 
intramuscular and subcutaneous injection purposes. The preparation of all these 
solutions under sterile conditions is readily accomplished by standard pharmaceutical 
techniques well known to those skilled in the art. In the case of animals, compounds 
can be administered intramuscularly or subcutaneously at dosage levels of about 0.1 
to 50 mg/kg/day f advantageously 0.2 to 10 mg/kg/day given in a single dose or up to 
3 divided doses. 

The present invention is illustrated by the following examples, but ft is not limited 
to the details thereof. 

EXAMPLE 1 
2-Cvclohexvl^^vdroxv-2^(4^ethox^ 
»d|n"1-Yl)-9-o^opropYl1amin9>acetainide 

(A) To a solution of D-cydohexylgycine benzyl ester hydrochloride (17.0 grams, 
59.9 mmol) and triethylamine (17.6 mL, 126.3 mmol) in water (60 mL) and 1,4-dioxane 
(1 00 mL) was added 4-methoxybenzenesulfonyl chloride (1 3.0 grams, 62.9 mmol). The 
mixture was stirred at room temperature for 1 6 hours and then most of the solvent was 
removed by evaporation under vacuum. The mixture was diluted with ethyl acetate and 
was washed successively with dilute hydrochloric acid solution, water, saturated sodium 
bicarbonate solution, and brine. The organic solution was dried over magnesium 
sulfate and concentrated to leave N-(4-fnethoxybenzenesulfonyl)-D-cyciohexylglycine 
benzyl ester as a white solid, 24.51 grams (99%). 

(B) ^(4-MethoxybenzenesulfonylH>-cyclohexylglycine benzyl ester (1 2.0 grams, 
29.16 mmol) was added to a suspension of sodium hydride (0.78 grams, 32.5 mmol) 
in dry N,N-dimethyfformamide (1 00 ml) and, after 20 minutes, tert-butyl-(3-iodopropoxy)- 
dimethylsilane(9.2 grams, 30.6 mmol) was added. The resulting mixture was stirred at 
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room temperature for 16 hours and was then quenched by addition of saturated 
ammonium chloride solution. The N,N-dimethylformamide was then removed by 
evaporation under vacuum. The residue was taken up in diethyl ether and washed 
successively with dilute hydrochloric acid solution, water and brine. After drying over 
5 magnesium sulfate, the diethyl ether was evaporated under vacuum to afford a yellow 
oil from which [{3-(tert-butyldimethylsilanyloxy)propyl](4-methoxy-benzenesulfonyl)- 
amino]cyclohexylacetic acid benzyl ester, a clear oil (13.67 grams, 79%), was isolated 
by flash chromatography on silica gel eiuting with 10% ethyl acetate in hexane. 

(C) To a solution of [[3-(tert-butyldimethylsilanyloxy)propyl]{4-methoxybenzene- 
10 suMonyl)amlno]cyclohexylacetic acid benzyl ester (13.67 grams, 23.2 mmol) in 

methylene chloride (60 mL) at room temperature was added boron trifluoride etherate 
(21 mL, 171 mmol). After 20 minutes, the reaction was quenched by addition of 
saturated ammonium chloride solution and subsequent addition of ethyl acetate and 
water. The organic phase was separated, washed with brine and dried over 
15 magnesium sulfate. Evaporation of the solvent under vacuum gave an oil from which 
cydohexyl[(34iydroxyprop acid benzyl ester, 

a clear oil (11.25 grams, 100%), was isolated by flash chromatography on silica gel 
eiuting with 20% ethyl acetate in hexane and then 40% ethyl acetate in hexane. 

(D) Cyclohexyt[(3-hydroxypropyl)(4-methoxybenzenesulfonyl)amino]acetic acid 
20 benzyl ester (45.8 grams, 96 mmol) and sodium periodate (92.6 grams, 433 mmol) were 

dissolved in a mixture of acetonitrile (345 mL), carbon tetrachloride (345 mL) and water 
(460 mL). While cooling in an ice bath, ruthenium trichloride monohydrate (4.4 grams, 
21 mmol) was then added. The resulting mixture was mechanically stirred with ice bath 
cooling for 30 minutes. The bath was removed and stirring was continued at room 

25 temperature for 4 hours. The reaction mixture was diluted with ethyl acetate and filtered 
through diatomaceous earth. The organic layer was separated and the aqueous layer 
was extracted with ethyl acetate. The combined organic layers were washed with water 
and saturated brine. After drying over magnesium sulfate, the solvents were evaporated 
to give a dark oil from which 3-[(benzyloxycarbonylcyclohexylmethyl)- 

30 (4-methoxybenzenesulfonyl)amlno] propionic acid, a white foam (28.1 grams, 60%), was 
isolated by flash chromatography on silica gel eiuting sequentially with chloroform and 
1% methanol in chloroform. 
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(E) To a solution of 3-{(bonzyloxycarbonylcyclohGxylniothyl)(4-mothoxy- 
benzenesulfonyl)-amino] propionic acid (1.57 grams, 3.21 mmol) in methylene chloride 
(46 mL) were added sequentially triethylamlne (1.12 mL, 8.04 mmol), 
methylpiperidin-4-ylcarbamic acid tert-butyl ester (0.89 grams, 4.15 mmol) and 
(benzotriazol-1-yloxy)tris(dimethylamino)-phosphonium hexafluoroborate (1.56 grams, 
3.53 mmol). The resulting mixture was stirred for 16 hours at room temperature and 
then diluted with methylene chloride. The solution was washed successively with 0.5 
M hydrochloric acid solution, saturated sodium bicarbonate solution and brine. The 
solution was dried over magnesium sulfate and concentrated to yield an oil which was 
chromatographed on silica gel eluting with 50% ethyl acetate in hexane to afford 
[{3-[4-(tert-butoxycarbonylmethylamino)piperi 

nesulfonyl)amino]cyclohexylacetic acid benzyl ester as an oil (1.89 grams, 86%). 

(F) To a solution of [{3-[4-(tert-butoxycarbonylmethylamino)piperidin-1-yl]- 
3-oxopropyl}(4-methoxybenzenesulfonyl)amino]cydohexylaceticaddbenzylester(1.89 
grams, 2.76 mmol) in ethanol (90 mL) was added 10% palladium on activated carbon 
(0.32 grams). The mixture was agitated under 3 atmospheres hydrogen in a Parr 
shaker for 2 hours. The catalyst was removed by filtration through nylon (pore size 
0.45 pm) and the solvent was evaporated leaving [{3-[4-(tert-butoxycarbonylmethyl- 
amino)piperidin-1 -yl]-3-oxo-propyl} (4-methoxybenzenesulfonyl)amino]cyclohexytacetic 
acid as a white foam (1.65 grams, 100%). 

(G) To a solution of [{3-[4-(tert-butoxycarbonylmethylamino)piperidin-1-yl]- 
3-oxopropyl} (4-methoxybenzenesulf onyl)amino]cyclohexylacetic acid (1 .65grams, 2.76 
mmol) in methylene chloride (30 mL) were added sequentially O-benzylhydroxylamine 
hydrochloride (0.47 grams, 2.94 mmol), triethylamine (1.25 mL, 9.0 mmol) and 
(benzotriazol-1-yloxy)tris(dimethylamino)phosphonlum hexafluoroborate (1.36 grams, 
3.07 mmol). The resulting mixture was stirred for 24 hours at room temperature and 
then concentrated in vacuo. The residue was taken up in ethyl acetate and washed 
successively with 0.5 M hydrochloric acid solution, water, saturated sodium bicarbonate 
solution and brine. The solution was dried over magnesium sulfate and concentrated 
to yield an oil which was chromatographed on silica gel eluting with 40% hexane In 
ethylacetatetoafford(1-{3-[(benzyloxycaitoam 

sulfonyl)amino]-propionyl}piperidin-4-yl)methylcarbamic acid tert-butyl esteras a clear 
oil (1.86 grams, 96%). 



WO 98/07697 



PCT/IB97/00924 



-24- 

(H) To a solution of (1-{3-[(benzyloxycarbamoylcydohexylmethyl)(4-methoxy- 
beruenesutfonyi)amino]propionyl}piperidin-4-yl)methylcarbaniic acid tert-butyl ester 
(1 .86 grams, 2.65 mmol) in methanol (80 mL) was added 5% palladium on barium 
sulfate (0.85 grams). The mixture was agitated under 3 atmospheres hydrogen in a 
5 Parr shaker for 2.5 hours. The catalyst was removed by filtration through nylon (pore 
size 0.45 //m) and the solvent was evaporated leaving 
(1-{3-[(cydohexylhydroxycarbamoylmethyl)(4^ 

nyi}piperidin-4-yl)methylcarbamic acid tert-butyl esteras a white foam (1.53 grams, 
95%). 

10 

The title compounds of examples 2-8 were prepared analogously to that 
described in Example 1 using D-valine benzyl ester as the starting material in step A 
and the indicated amine in step E. 

15 EXAMPLE? 

Apetlc §cjd 1^34f14wdroxvcarbamovl-2-me^ 

fMlfQnY')-«'nino1pr9ptonY»}pipw^ln-4.Yl «*er 

Coupled with acetic acid piperidir>-4-yl ester. MS: 500 (M+ 1). 

EXAMPLES 

20 PutyHc acid 1 -{3-ff 1 >hYdroxyggrfrpmoYl*2>methYlpropYl)-f4> 

methoxy-b6nzenesulfonvl^amlno1propionvl>p|perldln-4-vl ester 

Coupled with butyric acid piperidin-4-yl ester. MS: 528 (M+1). 

EXAMPLE 4 

Benzoic acid 1^3>r(1^vdroxvcarbamovl^methvlpropvhf4-methoxv-benzene- 

25 8ultenY»)?TP«nolproplopYi}p»per|dlrH-Y» «?frr 

Coupled with benzoic acid piperidin-4-yl ester. MS: 662 (M+1). Analysis Calculated 
for C 27 H 36 N 3 0 8 SO.75 H 2 0: C, 54.67; H, 6.54; N, 7.08. Found: C t 54.52, H, 6.14; N, 
7.85. 

Exempt? ? 

30 N-HvdroxY»2>rf3-(4-hYdroxvplDerldln-1-yl)-3'OXOproDvl1-(4>methoxv-benzene- 
aulfonvllamtnol-^methvlbutvramlde 

Coupled with 4-hydroxypiperidine. MS: 468 (M+1). Analysis calculated for 
C^NjO^H^O: C, 50.51; H, 6.99; N f 8.84. Found: C, 50.04; H, 6.84; N, 9.14. 
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(1-f34H-Hvdroxvcarbamovl-2-meM 

^ropionyllDlDeridln^lWffnethvlcarbamic acid tert-fautvl eater 

Coupled with methyl-piperidin^-ylcaitoamic add tert-butyl ester. 
5 EXAMPLE 7 

1 -/3-r<1 -Hvdroxvcaifeamovl-2-methvlpropvl^ 
proplonvllp|peridlne-4-carboxvllc acid ethvl eater 
Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 513 (M+1). 

EXAMPLE 8 

10 (443-fn^vdroxycarbamoyU2^ethvlPi t>DVlW4>methoxvbenzeneaulfonvn 
pitmionvllPlperazIn-1-ylWacetlc acid ethvl eater 

Coupled with piperazin-1-ylacetic acid ethyl ester. HRMS calculated for 
C 23 H 37 N 4 0 8 S(M+1): 529.2332. Found: 529.2366. 

15 The title compounds of Examples 9-10 were prepared analogously to that 

described In Example 1 using D-leucine benzyl ester as the starting material in step A 
and the indicated amine in step E. 

EXAMPLE 9 
20 n-f3-m-Hvdrowcarbamovl-3-methv^^ 

proplonvllplperidln^vhmethvlcarbamlc ac id tert-butvl eater 

Coupled with methyl-piperidin-4-ylcarbamic acid tert-butyl ester. MS: 585 (M+1). 

EXAMPLE 10 
1-f34rt-Hvdroxvcariiamovl^-methvlbuMM4^ 
25 proptonvt>plperidlne-4^arb oxvllc acid ethvl eater 

Coupled with piperidine-4-carboxylic acid ethyl ester. Melting pont 78*80° C. MS: 528 
(M+1). 

The title compounds of Examples 11-13 were prepared analogously to that 
30 described in Example 1 using D-norleucine benzyl ester as the starting material in step 
A and the indicated amine or alcohol in step E. 
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EXAMPLE 11 

(1 -13-f ( 1 -HvdroxycarbamovlpentvlU4-methoxvbenzene8Ulfonvhamlno1. 
proDlonvl>Dlperldln-4-v»m<ttiYlcarfaamlc acid tert-butvl ester 
Coupled with memyl-piperidin-4-ylcarbamic acid tort-butyl ester. 
5 EXAMPLE 12 

1 •< 3-U 1 -HvdroxycarbamovlpentvtW4-m<thoxybenzene8Ulfonvl)amlno1- 

proplonyl>plperldlne-4-carboxyHc acid ethvl ester 

Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 528 (M+1). 

EXAMPLE 13 

10 3-fn-HvdroxvcarbamovlMntvlH4-methoxvbergenesulfonvhamlrK)l -oroDlonlcacld 
lndan-5-vl eater 

Coupled with 5-indanol. MS: 505 (M+1). 

The title compounds of Examples 14-15 were prepared analogously to that 
15 described in Example 1 using D-tert-butylalanine benzyl ester as the starting material 
in step A and the indicated amine in step E. 

EXAMPLE 14 

(1-{3-r(1-HYdroxYcarbanf|OY»-3,3-dimethYlbutYl)-f4-methoxYbenzene-8UlfonYl)- 
20 amln9lprQploPYl}plP9rMlrH-Vl)methYlcarbamlc acid tart-butyl ester 

Coupled with methyi-piperidin-4-ylcarbamic acid tert-butyl ester. MS: 599 (M+1). 

EXAMPLE 15 

1./3-rn-Hvdroxvcarbamovl-3.3-dimethvlbutviW4-methoxv-benzenesulfonvl>- 
amlnolproplonvl>piperidlrw.4^arboxvlte acid ethvl ester 

25 Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 542 (M+1). 

The title compounds of Examples 16-18 were prepared analogously to that 
described in Example 1 using D-cyclohexylglycine benzyl ester as the starting material 
in step A and the indicated amine or alcohol in step E. 

30 
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EXAMPLE 16 

2<^ciohexvl-N-hvdroxv-2-rr3-^44>vd roxvpiDeridln-1-vl)-3-oxoDroDvlM4- 
mathoxy-benzaneaulfonvHaminolacetamide 

Coupled with 4-hydroxypiperidine. MS: 498 (M+1). Analysis calculated for 
CwHa^jO^.O.SH,©: C, 54.53; H, 7.16; N, 8.29. Found: C, 54.21; H, 6.98; N, 8.21. 

EXAMPLE 17 

1-l3-frCvclohexvlhvdroxvcarbamovl methviW4-methoxvb«nzenagul(onvh.aminolD 
roplonvllDiDeridlne-4-carboxvlic acid ethyl ester 

Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 554 (M+1). Analysis 
calculated for CJi^O^O.SHfi: C, 55.59; H, 7.16; N, 7.47. Found: C, 55.53; H, 
7.18; N, 7.57. 

EXAMPLE 18 

3-f(Cvclohexvlhvdroxvcflrbflmovlmgthvl)-r4-mfet hoxvbenzenesulfonvn-amino1- 
propionic add indan-5-vl ester 

Coupled with 5-indanol. MS: 531 (M+ 1). Analysis calculated for C„H m H 2 OtS»H 2 0: 
C, 59.11; H, 6.61; N, 5.10. Found: C, 59.40; H, 6.17; N, 5.06. 

The title compounds of Examples 19-20 were prepared analogously to that 
described in Example 1 using D-phenylalanine benzyl ester as the starting material in 
step A and the indicated amine in step E. 

EXAMPLE 19 

(l-(3-f(l-HvdroxYcarbainovl-^Dhenvlethvnf4-methoYvh^nrAn^ r ff ftn vn- am innl. 
DroDlonvllpineridIn-4-vnmetfivlmrhiiiiiir acid tert-hirtvl ester 
Coupled with memyl-piperidin-4-ylcarbamic acid tert-butyl ester. MS: 619 (M+1). 

EXAMPLE 20 

l-f3-Kl-HvdrQxvcarbamovl-2-DhcnvIethvn-f4-mplhoYv b€n2eneMilfonv n. gm ln^. 

DroDionvI>DiDeridlne-4-carboxvlic add ethvl ester 

Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 561 (M+1). 
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The title compounds of Examples 21-22 were prepared analogously to that 
described in Example 1 using D-4-fluorophenylalanine benzyl ester as the starting 
material in step A and the indicated amine in step E. 

EXAMPLE 21 

(l-f3-rr2-f4-FluoroDhenvl)-l-hvdroxvcarbamovlethvll-t4-mct hoxv-benzene- 
,sulfonvl)flminolnmnionv»lpiP€ridJn-4-vnmethvlrarhamic add tert-hntvl ester 
Coupled with methyl-piperidin-4-ylcarbamic acid tert-butyl ester. 

EXAMPLE 22 

l-f3-rr2-t4-FluoroDhenvl)-l-hvdroxvcarbamovlethYllf4-methoxv -benzenesulfonvn 
aminolnronionvl>piperiduie-4-carboxvlic acid ethvl ester 
Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 580 (M+l). Analysis 
calculated for C^FNAS: C, 55.95; H, 5.91; N, 7.25. Found: C, 55.72; H, 5.79; 
N, 7.08. 

The title compounds of Examples 23-24 were prepared analogously to that 
described in Example 1 using D-4-homophenylalanine benzyl ester as the starting 
material in step A and the indicated amine in step E. 

EXAMPLE 23 

fl-l3-r(l-Hvdroxvcarbflmovl-3-phenvlpropyn-f4-methoxvbenzene-sulfonvn- 
nminnlnrnnionvBDiperidiii-4-vnmethvlrflrh.imir arid tert-bntvl ester 

Coupled with tert-butyl ester using methy 1-piperidin -4-y lcarbamic acid tert-butyl ester. 
MS: 633 (M+l). 

EXAMPLE 24 

proDionv»piiieridine-4-carboxvlic acid ethvl ester 

Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 576 (M+l). 
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The title compounds of Examples 27-28 were prepared analogously to that 
described in Example 1 using D-O-tert-butylserine benzyl ester as the starting material 
in step A and the indicated amine in step E. 

EXAMPLE 2S 

(l-f3-f(2-tert-ButQXV-l-hvdrQxvcarbamovlethvlW 4-methoyvhPnzene-.sulfonvlU 
«mlnnlnrnnionvnpiDcridin-4-vnmftthvU>iirhflmir noM tert-hutvl ester 
Coupled with methyl-piperidin-4-ylcarbamic acid tert-butyl ester. MS: 615 (M+l). 

EXAMPLE 26 

l-(3-rf2-tert-Butoxv-l-hvdroxvcarbamovlethvlW4.methoxv-h enzeneailfonvn. 

flminolnronionvnDiDeridine-4-carboxvlic add ethvl aster 

Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 558 (M+ 1). 

The title compounds of Examples 27-28 were prepared analogously to that 
described in Example 1 using D-cyclohexylalanine benzyl ester as the starting material 
in step A and the indicated amine in step E. 

EXAMPLE 27 

(l-(3-f(2-CvclQhexvl-l-hvdroxvcflrbamovlethvn-(4 .methnxv.beozene-sulfonvn- 
aminolnn)nionv»Diperidin-4.vnmethvlearhflinlr add tert-butvl ester 
Coupled with methyl-piperidin-4-ylcarbamic acid tert-butyl ester. MS: 625 (M+l). 

EXAMPLE 28 

l-(3-f^CvclQhexvl-l-hvdroxvcarbamovlethvnf4-niethn xv.benzf'n«ulfnnvh- 

aminolnronfonvnDiperidine-4-carbnxvlic acid ethvl ester 

Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 568 (M+l). 

The title compounds of Examples 29-30 were prepared analogously to that 
described in Example 1 using D - 1 -naphthylalanine benzyl ester as the starting material 
in step A and the indicated amine in step E. 
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EXAMPLE 29 

n-IVrri-Hvdroxvc flrhamovl-2-nflDhthfllen-l-vlethvn-(4-methoxv-benzenesul- 
fpn y »^minr.lpmplnnvnpineridin-4-vnm€thvlrflrhamir acid tert-butvl ester 
Coupled with methylpiperidin-4-ylcarbamic acid tert-butyl ester. 
5 EXAMPLE 30 

1- fVrn-Hvdroxvcflr bflmovI-2-nflphthfllen-l-vlethvlU4-methQxvben2ene-<mlfonvn 
aminftlpmpinnvnnineridine-4-carbaxvUc acidethvl ester 

Coupled with piperidine-4-carboxylic acid ethyl ester. MS: 61 1 (M+ 1). 

EXAMPLE 31 

10 2-Cvclohexvl-N -hvdroxv-2-<f4-methoxvbenzenesulfonvn-f3-(4-methYl-ainino- 
piperidin-1-vn-3-oxopropvll-amino)aretamide 

A solution of l-{3-[(cyclohexylhydroxycarbamoylmethyl)(4-methoxybenzene- 
sulfonyl)-amino]-propionyl}piperidin-4-yl)methylcarbamic acid tert-butyl ester (1.53 
grams, 2.50 mmol) in methylene chloride (70 mL) was bubbled with hydrochloric 

15 acid gas for 2 minutes. The ice bath was removed and the reaction mixture was 
allowed to stir at room temperature for 1 hour. The solvent was evaporated and 
twice methanol was added to the residue and evaporated leaving 

2- cyclohexyl-N-hydroxy-2-{(4-memoxybenzenesulfonyl)-[3-(4-methylaminopiperidin- 
l-yl)-3-oxopropyl]-amino}acetamide hydrochloride dihydrate as a white solid (1.22 

20 grams, 90%). MS: 511 (M+l). Analysis calculated for C 14 H„C1N 4 0 < S*2H 2 0: C, 
49.43; H, 7.43; N, 9.61. Found: C, 49.86; H, 7.23; N, 9.69. 

The title compounds of Examples 32-41 were prepared analogously to that 
described in Example 33 using the starting material indicated. 

25 

EXAMPLE 32 
N-Hvdraxv-2-ff4-mefto *vhen2eni^ 
ftvnprnpyniimfaoVVmrthvmiitvramide hydrochloride 

Starting material: (l-{3-[(l-hydimycarbamoyl-2-memylpropyl)(4-memoxybenzene- 
30 sdfonyl)-amino]propionyl}piperidin-4-yl)-methylcarbamic acid tert-butyl ester using 
methyl-piperidin-4-ylcarbamic acid tert-butyl. MS: 471 (M+l). 
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EXAMPLE 33 
2-{(4-MeftoCTbenamgMlfonvn.r3-(^^ 
flminnl4-mcthvlDgntflnoic acid hvdrownniide hydrochloride 
Starting material: (l-{3-[(l-hydroxycarbamoyl-3-methylbutyl)(4-methoxybenzene- 
sulfonyl)amino]propionyl}piperidin-4-yl)inethylcarbamic acid tert-butyl ester. 
Melting Point 170-173°C. MS: 485 (M+l). 

EXAMPLE 34 

2-{(4-Mcthoxvb€nzenesulfonvn-r3-(4-methvlflminonlDeridin-l-vl)-3-ox(>-DroDvn 

aminfllhaanpjc acid hyjtaHffamide. hydrochloride 

Starting material: (l-{3-[(l-hydroxycarbamoylpentyl)-(4-methoxybenzenesulfonyl)- 
amino}-propionyl}piperidin-4-yl)methyl-carbamic acid tert-butyl ester. MS: 485 
(M+l). Analysis calculated for C,,H„NAS*HC1«4H 2 0: C, 43.5; H, 7.48; N, 
9.67. Found: C, 43.65; H, 7.03; N, 9.79. 

EXAMPLE 35 

2- ((4-MethoyvhenzeD^lfonvl).f3-(4-mpthvlflminonineri(iin-l-Yn-3-ox(>-DroDvll 

n mtnn}-J 4-HimPthvlnPntanoic add hvHmyynmlite hvdrnrfilnrlrtft 

Starting material: (l-{3-[(l-hydroxy-carbamoyl-3,3-dimethylbutyl)(4-methoxy- 
benzenesulfonyl)ammo]propionyl}piperidin-4-yl)methylcarbamic acid tert-butyl 
ester. MS: 499 (M+l). 

EXAMPLE 36 

oxonronvllflmino}-3-phenvlnronionflmide hydrochloride 

Starting material: ( 1 - {3-[(l -hydroxycarDamoyl-2-phenylethyl)(4-methoxybenzene- 
sulfonyl)-ammo]propionyI}piperimn-4-yl)methylcarbamic acid tert-butyl ester. 
MS: 519 (M+l). 

EXAMPLE 37 

3- (4-Fhjorophenvn-N-hvdroxv-2-f(4-mcthoxYbenzenesulfonvn-r3-(4-methvlafnlno 
Diperidin-1-vn-3-ox(VProDvllaminn>nronlonBmlde hvdrofhlnride 

Starting material: (l-{3-[[2-(4-fluorophenyl)-l-hydroxycarbamoylethyl]-(4-methoxy- 
benzenesulfonyl)amino]propionyl}-piperidin-4-yl)methylcarbamic acid tert-butyl 
ester (Example 21). MS: 537 (M+l). Analysis calculated for 
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CjjHjjFN^S^HCl^aHjO: C, 49.30; H, 6.29; N, 9.20. Found: C, 49.14; H, 5.82; 
N, 9.24. 

EXAMPLE M 

N-Hvdroxv-2-((4-mcthoxvbenzenesijlfoDvl)-f3-r4-inethvl n minnp;p < >H din-1-vn-3- 
oxonronvllnminoM-nhenvlhutvrHmtde hydrochloride 

Starting material: (l-{3-[(l-hydroxycarbamoyI-3-phenylpropyl)(4-methoxy- 
benzenesulfonyl)amino]propionyl}piperidin-4-yl)methylcarbamic acid tert-butyl 
ester. Melting Point 160-170°C. MS: 533 (M+l). Analysis calculated for 
C, 4 H M N 4 0 6 S»HC1«1.5H 2 0: C, 52.38; H, 6.76; N, 9.40. Found: C, 52.25; H, 
6.40; N, 9.00. 

EXAMPLE 39 

3-tert-ButQxv-N-hvdroxv-2-l(4-metboxvbenien(Hmlfonvl^ri.f4-ni P thvU a niip^. 
Diperidin-l-Yl)-3-oxQDroDYll-amtnolnronionamid(» hydrochloride 
Starting material: (l-{3-[(2-tert-butoxy-l-hydroxycarbamoylethyl)(4-methoxy- 
benzenesu]fonyl)amino]propionyl}piperidin-4-yl)methylcarbamic acid tert-butyl 
ester. MS: 515 (M+l). 

EXAMPLE 40 

3-CvcIohexyl-N-hYdroxy-2-f(4-methoxvbcnzene^lfonvn-f3-(4-methvl-amlno- 
piDcridin-l-vn-3-oxonropvnflfnin«i>nropionamlde hydrochloride 
Starting material: (l-{3-[(2-cyclohexyl-l-hydroxycarbamoylethyl)-(4-methoxy- 
benzenesulfonyl)amino]propionyl}piperidin-4-yl)methylcarbamic acid tert-butyl 
ester. MS: 525 (M+l). 

EXAMPLE 41 

N-HvdrnYV-2-{f4-mf'thftvvhfn7Pn^ l lfnnvn-f^f4-m P thv| g minnpi K ridln-1-vr>-3- 
nvnprnpvpflmlnn}-Vn g phthalen-l-v1pmp<nnnmlde hydrochloride 

Starting material: (1 - {3-[( 1 -hydroxy-carbamoyl-2-naphthalen- 1 -ylethyl)-(4-methoxy- 
benzenesulfonyl)amino]propionyl}-piperidin-4-yl)methylcarbamic acid tert-butyl 
ester. MS: 569 (M+l). 
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EX AMPLE 42 

proDionv»DiDeridipe-4-cariioxvUc add 

To a solution of l-{3-[(cyclohexylhydroxycai^ 
benzenesulfonyl)amino]propionyl}piperidine-4-carboxylic acid ethyl ester (0.62 
grams, 1.16 mmol) (Example 17) in ethanol (45 mL) and water (5 mL) was added 
lithium hydroxide monohydrate (0.24 grams, 5.72 mmol). After stirring for 3 
hours at room temperature ethanol-washed Amberlite IR-120 plus ion exchange 
resin (6 grams) was added. Stirring was continued for 15 minutes and then the 
mixture was filtered. The filtrate was concentrated in vacuo to give 
l-{3-[(cyclohexylhydroxycarbamoylme 

onyl}-piperidine-4-carboxylic acid monohydrate as a white solid (0.52 grams, 88%). 
MS: 526 (M+l). Analysis calculated for C^H^OgS^O: C, 53.03; H, 6.86; N, 
7.73. Found: C, 53.53; H, 7.15; N, 7.70. 

The title compounds of Examples 43-53 were prepared analogously to that 
described in Example 45 using the starting material indicated. 

EXAMPLE 43 
l-{3-f^HYdroxvcarbamovl-2-m^ 
DroDionvUDiDeridine^carboxvlic acid 

Starting material: 1 - {3-[( 1 -hydroxycarbamoyl-2-methylpropyl)(4-methoxybenzene- 
sulfonyl)amino]propionyl}piperidine-4-carboxylic acid ethyl ester. MS: 486 
(M+l). 

EXAMPLE 44 

(4-fMa-HYdroxvcarbamov]-2^^ 

propioBYl>plperMin-l-ynacetlc acid 

Starting material: (4-{3-[(l-hydroxycari>amoyl-2^ 

sulfonyl)amino]-propionyl}piperarin-l-yl)acetic acid ethyl ester (Example 8). MS: 500 
(M+l). 
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EX AMPLE 45 

l-f3-r(l-HvdroxYcarfaamovI-3.methvlbutvn-r4-metho^hgnzeni^ilfnnvn. n in<nfi1- 
DroDionvnnlperidine-4-carboxvlIc acid 

Starting material: l-{3-[(l-hydroxycarbamoyl-3-methylbutyl)(4-methoxybenzene- 
sulfonyl)-amino]propionyl}piperidine-4-carboxylic acid ethyl ester. Melting Point 1 18- 
120°C. MS:500(M+1). 

EXAMPLE 46 

l-f3-f(l-HvdroxvMrbamovlDentvn(4-methnvvhen7^n^ilff.nYl)nn 1 l no1.nroDionvl> 
piperidine-4-carboxvllc acid 

Starting material: l-{3-[(l-hydroxycarbamoylpentyl)(4-methoxybenzenesulfonyl)- 
amino]propionyl}piperidine-4-carboxylic acid ethyl ester. MS: 500 (M+l). 

EXAMPLE 47 

l-»-r(l-Hvdroxvcarbamovl-3.3-dunethvlbutvl)(4-methoxv-benzenc-5ulfonvn. 
amino1nropiQnvl>piperidin&-4-carboxvlic acid 

Starting material: l-{3-[(l-hydroxycarbamoyl-3,3-diniethylbutyl)(4-methoxybenzene- 
sulfonyl)-amino]propionyl}piperidine-4-carboxylic acid ethyl ester. MS: S14 (M+l). 

EXAMPLE 48 

1 -{ 3-m -HvHrnvvrflrhamnvl-l-phpnvlpthvlU^mpthnYvhpnTPn^ilfnnyn-flniinnl- 

prQpiQOYl}piperldUie-4-cflrtQXYUc acid 

Starting material: l-{3-[(l-hydroxycarbamoyl-2-phenyl-ethyl)(4-methoxybenzene- 
sulfonyl)-amino]propionyl}piperidine-4-carboxylic acid ethyl ester. MS: 534 (M+ 1). 

EXAMPLE 49 

kUJI2bj4Jittflnffltai^ 
nminft1nn>niQDYl}piwritliDM^rfeoxYlMLAdd 

Starting material: l-{3-[[2-(4-fluorophenyl)-l-hydroxycarbamoylethyl](4-methoxy- 
benzenesulfonyl)amino]propionyl}piperidine-4-carboxylic acid ethyl ester. 
MS: 552 (M+l). Analysis calculated form CjjH^FNjOgS'O.SHjO: C, 53.56; H, 5.57; 
N, 7.50. Found: C, 53.53; H, 5.39; N, 7.28. 
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EX AMPLE SO 

1 -t 3-m -HvdrnifvcitrhflmnvU.VphPnvlnronvn^niPthovvhpny^nfMnilfnnvlUflminn]. 
pronionvnpiDeridine-4-carfaoxvllc arid 

Starting material: l-{3-[(l-hydroxycarbamoyl-3-phenyl-propyl)-(4-methoxybenzene- 
sulfonyl)-amino]propionyl}piperidine-4-carboxylic acid ethyl ester. Melting Point 85- 
92°C. MS: 598 (M+l). 

EXAMPLE 51 

l-(3-K2-tert-Butoxv-l-hvdroxvcarhamovlethvn(4-methox vbenzene-siilfnnvn- 
«minnlpmpionvl)Diperidlne>4-€arboxvlic acid 

Starting material : 1 - { 3-[(2-tert-butoxy - 1 -hydroxycarbamoylethyl)(4-methoxy- 
benzenesulfonyl)-amino]propionyl}piperidine-4-carboxylic acid ethyl ester. 
MS: 529 (M+l). 

EXAMPLE 52 

l-f3-f(2-Cvclohexvl-l-hvdroxvcarbamovlethvn(4-tnethoxvhen zeiie-sulfonv1>- 

Starting material: l-{3-[(2-cyclohexyl-l-hydroxycarbamoylethyl)(4-methoxy- 
benzenesulfonyl)amino]propionyl}piperidine-4-carboxylic acid ethyl ester. 
MS: 540 (M+l). 

EXAMPLE S3 

l-r3-f(l-HvdroxvpjrhftmovU2-nflDhthfllen-1-vlethvlU4-niethn rvben2gne-sulfonvn 
MtiinftlpmpionvnDiDeridine-4-carboxvlic add 

Starting material: l-{3-[(l-hydroxycarbamoyl-2-naphthalen-l-ylethyl)(4-methoxy- 
benzenesulfonyl)amino]propionyl}piperidine-4-carboxylic acidethyl ester. 
MS: 584 (M+l). 

EXAMPLE S4 

Tonpgilfnnvngminn^Vmethvlbutvramide 

(A) To a solution of 2-[(2-carboxyethyl)-(4-methoxybenzenesulfonyl)amino]-3- 
methylbutyric acid benzyl ester(prepared staring from D-valine benzyl ester according 
to the procedure of Example 1, steps A to D) (1.35 grams, 3.0 mmol) in methylene 
chloride (45 mL) were added sequentially triethylamine (0.92 mL, 6.9 mmol), 
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2-piperazin-l-ylethanol (0.43 grams, 3.3 mmol) and (benzotriazol- 1 -yloxy)tris- 
(dimethylamino)-phosphonium hexafluoroborate (1.53 grams, 3.45 mmol). The 
resulting mixture was stirred for 16 hours at room temperature and then concentrated 
in vacuo. The residue was taken up in ethyl acetate and washed with saturated sodium 
5 bicarbonate solution and brine. The solution was dried over magnesium sulfate and 
concentrated to yield an oil which was chromatographed on silica gel eluting with 5% 
methanol in chloroform to afford 2-[{3-[4-(2-hydroxyethyl)pipera2in-l-yl]-3-oxo- 
propyI}(4-methoxybenzenesulfonyl)amino]-3-methylbutyric acid benzyl esteras an oil 
(1.40 grams, 83%). Conversion to the hydrochloride salt was subsequently carried out 

10 using anhydrous hydrochloric acid in cold (OX) methylene chloride. 

(B) To a solution of 2-[{3-[4-(2-hydroxyethyl)piperazin-l-yl]-3-oxopropyl}- 
(4-methoxy-benzenesulfonyl)amino]-3~methylbutyric acid benzyl ester hydrochloride 
(1.49 grams, 2.49 mmol) in ethanol (80 mL) was added 10% palladium on activated 
carbon (0.11 grams). The mixture was agitated under 3 atmospheres hydrogen in a 

15 Parr shaker for 16 hours. The catalyst was removed by filtration through nylon (pore 
size 0.45 pm) and the solvent was evaporated leaving 
2-[{3-[4-(2-hydroxyethyl)piperazin-l-yl]-3-oxo- 
propyl}(4-methoxybenzenesulfonyl)amino]-3-methylbutyric acid hydrochloride as a 
white solid (1.16 grams, 92%). 

20 (C) To a solution of 2-[{3-[4-(2-hydroxyethyl)piperazin-l-yl]-3-oxo- 

propyl}(4-methoxy-benzenesulfonyl)amino]-3-methylbutyric acid hydrochloride (1.10 
grams, 2.17 mmol) in methylene chloride (50 mL) and N,N-<iimethylformamide (0.5 
mL) were added sequentially O-benzylhydroxylamine hydrochloride (0.41 grams, 2.60 
mmol), triethylamine (0.91 mL, 6.5 mmol) and (benzotriazol- 1 -yloxy) tris- 

25 (dimethylamino)-phosphonium hexafluoroborate (1.20 grams, 2.71 mmol). The 
resulting mixture was stirred for 16 hours at room temperature and then concentrated 
in vacuo. The residue was taken up in ethyl acetate and washed successively with 
saturated sodium bicarbonate solution, water and brine. The solution was dried over 
magnesium sulfate and concentrated to yield an oil which was chromatographed on 

30 silica gel eluting with 3% methanol in chloroform to afford N-benzyloxy- 
2-[{3-[4-(2-hydroxyethyl)piperazin-l-yl]-3-oxopropyl}(4-methoxybenzen 
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ino]-3-methylbutyramide as a clear oil (0.8S grams, 68%). Conversion to the 
hydrochloride salt was subsequently carried out using anhydrous hydrochloric acid in 
cold (O'C) methylene chloride. 

(D) To a solution of N-benzyloxy-2-[{3-[4-(2-hydroxyethyl)piperazin-l-yl]- 
5 3-oxopropyl}-(4-methoxybenzenesuIfonyl)amino]-3-methylbutyramide hydrochloride 
(0.39 grams, 0.63 mmol) in methanol (30 mL) was added 5% palladium on barium 
sulfate (0.19 grams). Hie mixture was agitated under 3 atmospheres hydrogen in a 
Parr shaker for 2.25 hours. The catalyst was removed by filtration through nylon 
(pore size 0.45 /xm) and the solvent was evaporated to a tan foam which was 

10 chromatographed on silica gel eluting with 15% methanol in chloroform containing 
0.5% ammonium hydroxide. Clean fractions containing the desired product were taken 
up in saturated sodium bicarbonate solution. The resulting mixture was extracted 
several times with ethyl acetate and the combined extracts were concentrated to afford 
N-hydroxy-2-[{3-[4-(2-hydroxyethyl)pipen^n-l-yl]-3-oxopropyi}-(4-methoxybenzen 

15 esulfonyl)amino]-3-methyl-butyramide as an oil. The hydrochloride salt (0.20 grams, 
61%) was formed using anhydrous hydrochloric acid in cold (O'C) methanol. MS: 487 
(M+l). Analysis calculated for C^NAS^HCl^O.SH^O: C, 47.41; H, 6,82; N, 
10.53. Found: C, 47.41; H, 7.11; N, 9.91. 

20 The title compounds of Examples 55-57 were prepared analogously to that 

described in Example 58 using the indicated amine in step A. 

EXAMPLE 55 
24r3-(4-DimethYlaminonineririin-l^ 

25 aminol-N-hytfroxY^mrthYlhutyramidff 

Coupled with dimethylpiperidin-4-ylamine. MS: 485 (M+l). 

EXAMPLES* 
N-Hvdroxv-2-rm4-(3-hvdrox™^ 

30 Coupled with 3-piperazm-l-ylpropan-l-ol. MS: 500 (M+l). 
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EXAMPLE 57 

2-rO-fl tOapigfiddlmfcl '-vI-3-oxoproDvl>-f4-niethoxvbcnzeiicsuIfonvn-aininol-N- 
hvdroxv-3-methvlbutvramide 

Coupled with using [1 ,4']bipiperidinyl. MS: 525 (M+l). Analysis calculated for 
5 CttH4oN 4 0«S*HCl*l.SH,0: C, 51.05; H, 7.54; N, 9.52. Found: C, 50.80; H, 7.45; 
N, 9.36. 

EXAMPLE 58 

l-(a-Kl.Hvdroxvcflrbamovl-2-metbvlDroDvl)-(4-Dhenoxvhenzgn^ilfonvn 

aminfi] p™p»nnvl1 piperidlne-4-carboxvlic add ethvl ester 
10 The title compound was prepared analogously to that described in Example 1 

using D-valine benzyl ester and 4-phenoxybenzenesulfonyl chloride as the starting 

materials in step A and piperidine-4-carboxylic acid ethyl ester in step E. Analysis 

calculated for C^NAS. 0.1CH 2 C1 2 : C, 57.78; H, 6.42; N, 7.19. Found: C, 57.46; 

H, 6.41; N, 7.11. 
15 EXAMPLE S9 

l-{3-rn-Hvdrnicvcflrhamovl-2-methvlPTOPvn-f4-phenoxvbcnzeiK^lfonvn 

amino] prnpinnvnptperidine-4-cflrhoxvHc acid 

The title compound was prepared analogously to that described in Example 42 

using 1 -{3-[(l -hydroxycarbamoyl-2-niemylpropyl)-(4-phenoxybenzenesulfonyl)amino] 
20 propionyl]piperidine-4-carboxylic acid ethyl ester (Example 58) as the starting material. 

MS: 548 (M+l). Analysis calculated for C2«H 3 ,N,O t S. 0.5H 2 O: C, 56.10; H, 6.16; 

N, 7.75. Found: C, 55.99; H, 6.06; N, 7.43. 
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1. 



CLAIMS 
A compound of the formula 

v x 

I 

0 R 3 



II l 
HO N C C- 

H R 4 



-N 



\// 0 

0 Q 



10 



or the pharmaceutically acceptable salts thereof, wherein 
n is 1 to 6; 

X is OR 1 wherein R' is as defined below; azeudinyl, pyrrolidinyl, piperidinyl, 
morpholinyl, thiomorpholinyl, indolinyl, isoindolinyl, tetrahydroquinolinyl, 
15 tetrahydroisoquinolinyl, piperazinyl or a bridged diazabicycloalkyl ring selected from 
the group consisting of 



20 



w 



H 



I 



(CH 2 ), 



(CH 2 ) r 



H 



H 



25 



30 
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5 




d e 

10 wherein r is 1, 2 or 3; 

m is 1 or 2; and 
p is 0 or 1; 

wherein each heterocyclic group may optionally be substituted by one or two groups 
selected from hydroxy, (C,-C 6 )alkyl, (CrQJalkoxy, (C,-C, 0 )acyl, (C,-C l0 )acyloxy, (C 6 - 

15 C 10 )aryl, (Cj-Oheteroaryl, (C 6 -C I0 )aryl(C r C 6 )alkyl, (C5-C,)heteroaryl (C,-C 6 )alkyl, 
hydroxy (C,-C 6 )alkyl, (C-CJalkoxy (C,-C 6 )alkyl, (C-C^acyloxyCC-C^kyl, (C r 
CJalkylthio, (C.-CJalkylthio (C-C^alkyl, (C 6 -C 10 )arylthio, (C 4 -C 10 ) arylthi^C,- 
Q)alkyl, R'R'X R'R I0 NSO 2> R 9 R ,0 NCO, R'R^NCCKCrC^alkyl wherein R 9 and R 10 
are each independently hydrogen, (C,-C 6 )alkyl, (C 6 -C l0 )aryl, (C s -C,)heteroaryl, (C«- 

20 C 10 )aryl (C,-C«)alkyl or (C,-C,)heteroaryl (C,-C 6 )alkyl or R' and R 10 may be taken 
together with the nitrogen to which they are attached to form an azetidinyl, 
pyrrolidinyl, piperidinyl, morpholinyl or thiomorpolinyl ring; R'^Oj, R ,l S0 2 NH 
wherein R" is trifluoromethyl, (Cj-C^alkyl, (C 4 -C l0 )aryl, (Cj-Cyheteroaryl, (C 6 - 
CM^arylCC-CJalkyl or (C5-C,)heteroaryl (C-C^alkyl; R"CONR 9 wherein R' is as 

25 defined above and R ,J is hydrogen, (CVC^alkyl, (CrC^alkoxy, (C 6 -C l0 )aryl, (C,- 
Qheteroaryl, (C.-C^KC^alkyKQ^^KCrC^alkoxy or (C^heteroaryKC,- 
QJalkyl; R M OOC, RWOOCCC.-C^Jalkyl wherein R M is (C,-C 6 )alkyl, (C r C 10 )aryl, (C,- 
C 9 )heteroaryl, (C 4 -C 10 )aryl (CrQalkyl, 5-indanyl, CHR'OCOR 4 wherein R J is 
hydrogen or (C-C^alkyl and R* is (C,-C 6 )alkyl, (C.-Qalkoxy or (Q-C^aryl; 

30 CH 2 CONR 7 R* wherein R 7 and R* are each independendy hydrogen or (CVCj^dkyl or 
may be taken together with the nitrogen to which they are attached to form an 
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azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl or thiomorpholinyl ring; or R 15 0 
(CjC^alkyl wherein R 15 is H 2 N(CHR ,6 )CO wherein R" is the side chain of a natural 
D- or L-amino acid; 

R 1 is (C 6 -C I0 )aryl, (C 5 -C 9 )heteroaryl, (Q-CjoJaryKCj-C^alkyl, 5-indanyl, 
CHR'OCOR 6 or CH 2 CONR 7 R 8 wherein R 5 , R 6 , R 7 and R* are as defined above; 

R 3 and R 4 are each independently selected from the group consisting of 
hydrogen, (Cj-C^alkyl, trifluoromethyl, trifluoromethyl(C r C 6 )alkyl, (Cj-QJalkyl 
(difluoromethylene), (C r C 3 )alkyl(difluoromethylene)(C r C 3 )alkyl, (C 6 -C l0 )aryl, (C 5 - 
C^heteroaryl, (Q-C^aiyKCrQJalkyl, (Cr^heteroaryKC-C^alkyl, (Q-C 10 )aryl(Q- 
C l0 )aryl, (Q-C^aryKCfi^C^aryKCrQalkyl, (C 3 -C 6 )cycloalkyl, (C 3 -Q)cycloalkyl(C r 
C^alkyl,hydroxy(C r C^a^ 

(C r C 10 )acylamino(C r C 6 )alkyI, piperidyl, (C,-C 6 )alkylpiperidyl, (C 6 -C 10 )aryl(C r 
Q)alkoxy(C r C 6 )alkyl, (Cj^yheteroaryKC^^ (C^^^lthioCC,- 
C 6 )alkyl, (C^C^arylthioCCrQJalkyl, (CrC^alkylsulfinyKCrQJalkyl, (Q- 
C^arylsulfinyKCrC^alkyl, (C r C 6 )alkylsulfonyl(C r C 6 )alkyl, (C 6 -C l0 )arylsulfonyl(C r 
C 6 )alkyl, amino(C r Q)alkyl, (C r C 6 )alkylamino(C r C 6 )alkyl, ((CrC^alkylaminoMC,- 
C 6 )alkyl, R ,7 CO(C r C 6 )alkyl wherein R 17 is R w O or R 7 R 8 N wherein R 7 , R 8 and R 14 are 
as defined above; or R l8 (C,-C d )alkyl wherein R 1S is piperazinyl, (C r 
C l0 )acylpiperazinyl f (C 6 -C l0 )arylpiperazinyl, (C 5 -C 9 )heteroarylpiperazinyl, (C,- 
QJalkylpiperazinyl, (C 6 -C 10 )aryI(C r C 6 )alkylpipera2inyl f (C 5 -C9)heteroaryI(C r 
C 6 )alkylpiperazinyl, morpholinyl, thiomorpholinyl, piperidinyl, pyrrolidinyl, piperidyl, 
(C,-C 6 )alkylpiperidyl > (Q-CitJarylpiperidyl, (C^heteroarylpiperidyl, (C 6 -C 10 )aryl(C r 
C^alkylpiperidyl, ^-C^heteroaryKCrC^alkylpiperidyl or (C r C l0 )acylpiperidyl; 

or R 3 and R 4 may be taken together to form a (Cj-C^cycloalkyl, oxacyclohexyl, 
thiocyclohexyl, indanyl or tetralinyl ring or a group of the formula 




R 21 
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wherein R 21 is hydrogen, (CVC^acyl, (C,-C<5)alkyl, (C 6 -C l0 )aryl(C r C 6 )alkyl, (C 5 - 
C 9 )heteroaryl(C r C 6 )alkyl or (C r C 6 )alkylsulfonyl; and 

Q is (d-GJalkyl, (C 6 -C 10 )aryl, (Q-C^aryloxyCQ-C^aryl, (C 6 -C 10 )aryl(C 6 - 
C I0 )aryl, (C 6 -C 10 )aryl(C 6 -C 10 )aryl(C r C 6 )alkyl, (C 6 -C I0 )aryloxy(C5-C 9 )heteroaryl, (C 5 - 
C 9 )heteroaryl, (C r C 6 )alkyl(C 6 -C 10 )aryl, (C r C 6 )aIkoxy(C 6 -C l0 )aryl, (C 6 -C l0 )aryI(C r 
QJalkoxyCCfi-C^ary^ 

Cio)aryl, (C r C 6 )alkyI(C s -C 9 )heteroaryl, (C r C 6 )alkoxy(C r C 9 )heteroaryl, (C 6 - 
C l o)aryl(C r C 6 )alkoxy(C J -C 9 )heteroaryl, (Cs-^heteroaryloxyCCs-C^heteroaryl, (Q- 
C l0 )aryloxy(C r C <s )alkyl, (C 3 -C 9 )heteroaryloxy(C r C«)alkyl, (C,-C 6 )alkyl(C 6 - 
C l0 )aryloxy(C 6 -C,^aiylXC r C^ 

C 10 )aryloxy(C 3 -C 9 )heteroaryl > (C r C 6 )alkoxy(C 6 -C l0 )aryloxy(C 6 -C I0 )aryl > (C r 
C^alkoxy^s-QJheteroaryloxyCCft-C^aryl or (C r C 6 )alkoxy(C 6 -C I0 )aryloxy(C5- 
C 9 )heteroaryl wherein each aryl group is optionally substituted by fluoro, chloro, 
bromo, (C r C 6 )alkyl, (Cj-C^alkoxy or perfluoro(C r C 3 )alkyl; 

with the proviso that X must be substituted when defined as azetidinyl, 
pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl, isoindolinyl, 
tetrahydroquinolinyl, tetrahydroisoquinolinyl, piperazinyl, (C r C l0 )acylpiperazinyl, (C r 
C^alkylpiperazinyi, (Q-C I0 )arylpiperazinyl, (C r C 9 )heteroarylpiperazinyl or a bridged 
diazabicycloalkyl ring. 

2. A compound according to claim 1, wherein n is 2. 

3. A compound according to claim 1, wherein either R 3 or R 4 is not 
hydrogen. 

4. A compound according to claim 1, wherein Q is (C r C 6 )alkoxy(C 6 - 
Cio)aryl, (C 6 -C l0 )aryl(C r C 6 )alkoxy(C 6 -C 10 )aryl, phenoxy(C 6 -C 10 )aryl, 4- 
fluorophenoxy(C 6 -C 1Q )aryl, 4-fluorobenzyloxy(C 6 -C l0 )aryl or (Cj-C^alkyKQ- 
C^aryloxyCQ-Cio^l. 

5 . A compound according to claim 1 , wherein X is indolinyl or piperidinyl. 

6. A compound according to claim 1 , wherein n is 2; either R 3 or R 4 is not 
hydrogen; Q is (C r C6)alkoxy(C 6 -C l0 )aryl, (Q-CioJarylCCrC^alkoxyCC^C^aryl, 4- 
fluorophenoxy(C 6 -C 10 )aryl, phenoxy(C 6 -C l0 )aryl > 4-fluorobenzyloxy(C 6 -C 10 )aryl or (C r 
C^alkyKQ-CKjJaryloxyCQ-CnOaryl; and X is indolinyl or piperidinyl. 
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7. A compound according to claim 1, wherein said compound is selected 
from the group consisting of: 

3-[(Cyclohexylhydroxycarbamoyto 
propionic acid indan-5-yl ester; 

Acetic acid l-{3-[(l-hydroxycarbamoyl-2-methylpropyl)-(4-methoxy-benzene- 
sulfonyl)-amino]propionyl}piperidin-4-yl ester; 

2-Cyclohexyl-N-hydroxy-2-[[3-(4-hydroxypiperidin-l-yl)-3-oxo- 
propyl]-(4-methoxy-benzenesulfonyl)amino]acetamide; 

Benzoicacid 1 -{3-[( 1 -hydroxycarbamoyl-2-methylpropyl)-(4-methoxy-benzene- 
sulfonyl)amino]propionyl}piperidin-4-yl ester; 

N-Hydroxy-2-[[3-(4-hydroxypiperidin-l-yl)-3-oxopropyl]-(4-methoxy- 
benzenesulfonyl)amino]-3-methylbutyramide; 

l-{3-[(Cyclohexylhydroxycarbamoylmethyl)-(4-methoxybenzene- 
sulfonyl)-amino]propionyl}piperidine-4-carboxylic acid; 

1- {3-[(Cyclohexylhydroxycarbamoylmethyl)-(4-methoxybenzenesulfonyl)- 
amino]propionyl}piperidine-4-carboxylic acid ethyl ester; 

2- Cyclohexyl-N-hydroxy-2-{(4-methoxybenzenesulfonyl)-[3-(4-methyl- 

aminopiperidin- 1 -yl)-3-oxopropyl]amino}acetamide; 

3- (4-Chlorophenyl)-N-hydroxy-2-{(4-methoxybenzenesulfonyl)- 
[3-(4-methylaminopiperidin- 1 -yl)-3-oxopropyl]amino}propionamide; 

3-Cyclohexyl-N-hydroxy-2-{(4-methoxybenzenesulfonyl)-[3-(4-methyl- 
aminopipoidin-l-yl)-3-oxopropyl]amino}propionamide; 

N-Hydroxy-2-[{3-[4-(2-hydroxy-2-methylpropyl)piperazin-l-yl]- 
3^xopropyl}-(4-methoxy-benzenesulfonyl)amino]-3-methylbutyramide; 

2,2-Dimethylpropionicacid2-(4-{3-[(l-hydroxycaibamoyl^^ 
methoxy-benzenesulfonyl)amino]prop^ ester; 

Benzoic acid 2-(4-{3-[(l-hydroxycarbamoyl-2-methylpropylH^ 
sulfonyl)-amino]propionyl}piperazin-l-yl)-ethyl ester, 

2-Cyclohexyl-N-hydroxy-2-[{3-[4-(2-hydroxyethyl)piperazin- 
l-yl]-3-oxopropyl}-(4-methoxybenzenesulfonyl)amino]acetamide; 
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2-Hydroxy-2-[{3-[5-(2-hydroxyethyi)-2,5-diazabicyclo[2.2.1]- 
hept-2-yl]-3-oxopropyl}-(4-methoxybenzenesulfonyl)am^ 

2-{(4-BenzyloxybenzenesuIfonyl)-[3-(4-hydroxypiperidin-l-yl)- 
3K)xopropyl]amino}-N-hydroxy-3-methylbutyramide; 

2-Cyclohexyl-2-{[4-(4-fluorophenoxy)benzenesulfonyI]-[3-(4-hydroxy- 
piperidin-l-yl)-3-oxopropyl]-amino}-N-hydroxyacetamide; 

2- {[4-(4-Butylphenoxy)benzenesulfonyl]-[3-(4-hydroxypiperidin- 
l-yl)-3H)xopropyl]-amino}-N-hydroxy-3-methylbutyramide; 

l-{(4-Methoxybenzenesulfonyl)-[3-(4-methylaminopipcridin-l-yl)-3-oxo- 
propyl]amino}-cyclopentanecarboxylic acid hydroxyamide; 

4-{3-[(l-Hydroxycarbamoyl-2-methylpropyl)-(4-methoxybcnzcne- 
sulfonyl)amino]-propionyl}piperazine-2-carboxylic acid ethyl ester; 

3« [(Cyclohexylhyd roxycarbamoylmethyl)-(4-methoxy benzene- 
sulfonyl)amino]propionic acid ethoxycarbonyloxymethyl ester; 

3- [( 1 -Hydroxycarbamoy lpen tyl)-(4-methoxybenzenesulfonyl)amino]propionic 
acid ethoxycarbonyloxymethyl ester; 

l-{3-[(l-Hydroxycarbamoyl-2-mefo^ 
propionyl] piperidine-4-carboxylic acid. 

3-[[4-(4-Fluorobenzyloxy)-benzenesulfonyl]-(l-hydroxy- 
carbamoyl-2-methyl-propyl)-amino]-propionic acidethoxycarbonyloxymethyl ester; and 

3-[[4-(4-Fluorophenoxy)-benzenesulfonyl]-(l-hydroxycarbamoyl-2- 
methyl-propyl)-amino]-propionic acid ethoxycarbonyloxymethyl ester. 

8. A pharmaceutical composition for (a) the treatment of a condition 
selected from the group consisting of arthritis, cancer, tissue ulceration, mucular 
degeneration, restenosis, periodontal disease, epidermolysis bullosa, scleritis, in 
combination with standard NSAID'S and analgesics and in combination with cytotoxic 
anticancer agents, and other diseases characterized by matrix metalloproteinase activity, 
AIDS, sepsis, septic shock and other diseases involving the production of tumor 
necrosis factor (TNF) or (b) the inhibition of matrix metalloproteinases or the 
production of tumor necrosis factor (TNF) in a mammal, including a human, 
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comprising an amount of a compound of claim 1 effective in such treatment and a 
pharmaceutical I y acceptable carrier. 

9. A method for the inhibition of (a) matrix metalloproteinases or (b) the 
production of tumor necrosis factor (TNF) in a mammal, including a human, 

5 comprising administering to said mammal an effective amount of a compound of claim 
1. 

10. A method for treating a condition selected from the group consisting of 
arthritis, cancer, tissue ulceration, macular degeneration, restenosis, periodontal 
disease, epidermolysis bullosa, scleritis, compounds of formula I may be used in 

10 combination with standard NS AID'S and analgesics and in combination with cytotoxic 
anticancer agents, and other diseases characterized by matrix metalloproteinase activity, 
AIDS, sepsis, septic shock and other diseases involving the production of tumor 
necrosis factor (TNF) in a mammal, including a human, comprising administering to 
said mammal an amount of a compound of claim 1, effective in treating such a 

15 condition. 



INTERNATIONAL SEARCH REPORT 



in ton . sfial Application No 

PCT/IB 97/00924 



A. CLASSIFICATION OF SUBJECT MATTER o , ...„ 

IPC 6 C07D211/58 C07D211/46 C07O211/62 C070295/18 C07D211/34 
C07C311/29 A61K31/445 A61K31/495 A61K31/18 



Acc ording to International Patent CXsastfioation (IPC) or to both national otaisitioation and IPC 
B. FIELDS SEARCHEO 



Minimum documentation searched (clastificatjon system followed by classification symbols) 

IPC 6 C07D C07C A61K 



Documentation searched other than rnsiimum documentation to the extent that such document* are included in the field* aearohed 



Electronic data bat* consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



p.x 



WO 96 00214 A (CIBA-GEIGY AG) 4 January 
1996 

see claims 

EP 0 606 046 A (CIBA-GEIGY AG) 13 July 
1994 

see claims 

W0 95 35275 A (BRITISH BIOTECH 
PHARMACEUTICALS LIMITED) 28 December 1995 
see claims 

W0 96 27583 A (PFIZER INC.) 12 September 
1996 

see the whole document 



1-10 



1-10 



1-10 



1-10 



□ 



Further documents are listed in the continuation of box C. 



|X j Patent family members are bated in 



* Special cat* genes of cited documents : 

*A* document defining the general state of th* art which b not 

considered to be of particular relevance 
*E" earier document but published on or after th* international 

filing date 

V document which may throw doubts on priority cJaim(s) or 
which is cited to establish the publication data of another 
citation or other special reason (a* specified) 

*O a document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the International filing date but 
later than the priority date claimed 



■r later document published after the international fifing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

a X* document of particular relevance; the olaimed invention 
cannot be considered novel or cannot be oonsidered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevance; the olaimed invention 

cannot be oonsidered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person (kitted 
in the art. 

*&* document member of the same patent family 



Oat* of the actual oompWbon of the international search 



14 October 1997 



Date of mailing of the international search report 



23. 10.97' 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patanbaan 2 
ML • 2280 HV RijswijK 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nL 
Fax: (♦31-70)340-3016 



Authorized officer 



Chouly, J 



Fomi PCT/ISA/210 (second sheet) (July 1992} 



INTERNATIONAL SEARCH REPORT 



In. .tationa! application No. 

PCT/IB 97/0G924 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) lor the tallowing reasons: 
I. [V] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/210 



S Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 



3. I 1 Claims Nos.: ^ t ^ At y 
because they are dependent claims and are not drafted in aooordance with the second and third sentences of Rule 6.4(a). 

Box 11 Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search lees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 



2. As all searchable claims could be searched without effort justifying an additional fee, this Authority cSd not invite payment 

of any additional lee. 



3. I | As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I ' covers only those claims for which fees were paid, specifically claims Nos. : 



4. V_ \ No required additional search fees were timely paid by the applicant. Consequently, this International Search Report b 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest QHj The additional search fees were accompanied by the appfioant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/21 0 (continuation of first sheet (1 )) (July 1 992) 



INTERNATIONAL SEARCH REPORT 



International Application No. PCTIB 97 60924 



FURTHER INFORMATION CONTINUED FROM P CT/ISA/ 210 

This international search report has not been established in respect of 
certain claims under Article 17(2) (a) for the following reasons: 

Claims Nos.: claims 1-10 have been searched incompletely (see attached 
sheet) 

because they relate to subject matter not required to be searched by this 
Authority, namely: 

The claims encompasse such a large number and variety of compounds that a 
complete search is not possible on economic grounds (Guidelines for 
examination in the EPO, Part 8, Chapter 1 1 1,3. 7). Thus the search was 
directed powards (but not limited to) compounds having variables as 
represented in the examples. 

Remark : Although claims 9,10 

are directed to a method of treatment of 

the human/animal body , the search has been carried out and based on the 
alleged effects of the compound/composition. 



INTERNATIONAL SEARCH REPORT 



Information on patent family members 



Intern .taJ Application No 

PCT/IB 97/G0924 



Patent document 
cited in search report 


Publication 

Hat a 


Patent family 
momber(s) 


Punic axion 
date 


WO 9600214 A 


04-01-96 


US 


5506242 A 


09-04-96 






All 


2536995 A 


19-01-96 ! 






CA 


2192092 A 


04-01-96 






EP 


0766672 A 


09-04-97 






FI 


965156 A 


20-12-96 






NO 


965568 A 


17-02-97 






US 


rccoyiio a 

555Z419 A 


03-09-96 






us 


5646167 A 


08-07-97 | 






us 


5672615 A 


30-09-97 






ZA 


9505206 A 


27-12-95 


EP 606046 A 


13-07-94 


us 


5455258 A 


03-10-95 






AU 


5265593 A 


04-05-95 






CA 


2112779 A 


07-07-94 






FI 


940012 A 


07-07-94 






HU 


70536 A 


30-10-95 






JP 


6256293 A 


13-09-94 






MX 


9400276 A 








NO 


940038 A,B, 


07-07-94 






NZ 


250517 A 


26-10-95 






US 


5506242 A 


09-04-96 






US 


5552419 A 


03-09-96 






US 


5646167 A 


08-07-97 






US 


5672615 A 


30-09-97 






ZA 


9400048 A 


11-08-94 


WO 9535275 A 


28-12-95 


AU 


2746595 A 


15-01-96 




AU 


2746695 A 


15-01-96 






CA 


2193691 A 


28-12-95 






CA 


2193692 A 


28-12-95 






EP 


0766664 A 


09-04-97 






EP 


0766665 A 


00-04-97 






FI 


965153 A 


20-12-96 






WO 


9535276 A 


28-12-95 






GB 


2303850 A 


05-03-97 






GB 


2303629 A 


26-02-97 






NO 


965515 A 


20-02-97 


WO 9627583 A 


12-09-96 


AU 


5029396 A 


23-09-96 





Korm PCTASAV2I0 (palsnt family anrwx) (July 1992) 



